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FOREWORD

In preparing this handbook the authors have accepted the challenge of
presenting as complete and comprehensive a coverage as possible of Manpower
and Personnel Integration (MANPRINT) in the Request for Proposal (RFP) for a
developmental system. This is a formidable task given the myriad of details that
either MANPRINT or RFP-writing alone would require. To make matters more
interesting, this presentation was also intended to result in an easy-to-understand,
concise product. Brevity, it was believed, would encourage the RFP drafter to
read and subsequently apply knowledge gained from the handbook. The drafting
and revising of this handbook have shown that the goals of brevity, clarity and
completeness do not always lead in the same direction.

Of the three methods of materiel acquisition available, we have
concentrated on the Army Streamlined Acquisition Process (ASAP) to illustrate
MANPRINT initiatives. It is the authors' belief that the ASAP method will be the
one used in a majority of future Army materiel procurements, and we wish to serve
that need. The traditional method will still be used, but less frequently than in the
past. The Nondevelopmental Item (NDI) acquisition method will be covered in
supplement 2 to the AMC MANPRINT circular.

This handbook will hopefully advance MANPRINT understanding without
diminishing either the need or importance of supportability areas such as Integrated
Logistic Support (ILS) and Reliability, Availability and Maintainability (RAM).
Finally, our efforts to identify aspects of MANPRINT which were in the past the
concern of individual domains such as Human Factors Engineering, System Safety
or Health Hazards, shouid be viewed as efforts to strengthen the integration of
MANPRINT rather than efforts to diminish the importance or need for those
domains.

Finaily, the authors wish to thank the many people who offered suggestions
for revision of the fifth draft of this document. Nearly 300 comments from more

,. than two dozon sources were received and studied, and approximately 70% were
incorporated into this edition.
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PREFACE

This handbook is intended to assist personnel tasked with preparing an
RFP for any phase of a major system development program. It explains how to
include MANPRINT statements in the RFP.

The handbook focuses on the six interrelated domains of MANPRINT and
how they are to be described in the different RFP sections. The MANPRINT
domains are:

1) Manpower
2) Personnel
3) Training
4) Human Factors Engineering
5) System Safety
6) Health Hazard Assessment

This handbook is organized as follows:

CHAPTER 1 introduces the subject matter of the six domains that are
currently combined and integrated into the Army MANPRINT program. The
chapter explains how MANPRINT applies these domains (and their integrated
products) to the design of hardware and software to form a complete manned
system.

CHAPTER 2 provides details on each of the six domains of MANPRINT,
and identifies in each domain both documents and agencies which can provide
assistance in RFP preparation. (Office file symbols, addresses and telephone
numbers which are subject to more frequent changes are separated and shown in
Appendix C.)

CHAPTER 3 contains detailed guidance for preparing the MANPRINT
portions of an RFP. Also incluJed are illustrative paragraphs which interpret this
guidance and show how MANPRINT requirements might appear in an RFP.
These illustrative paragraphs are generai in nature and were designed to be
applicable to major and complex systems such as aircraft, combat vehicles or
weapon systems. For less complex systems the paragraphs would be selectively
omitted, modified, or tailored to express the MANPRINT requirements appropriate
to the materiel being developed. This has been done in the example RFP in
Chapter 4.

CHAPTER 4 contains the product of the activities described in Chapter 3.
While the RFP is not presented in its entirety, enough of those part3 with
MANPRINT input are shown to provide the RFP drafter a sound understanding of
how and where MANPRINT should be incorporated, and what it looks like when its
six domains are integrated with one another and MANPRINT itself is fully
integraied with other system requirements. This example selectively applies

Ii



material adapted from Chapter 3 modified to fit the MANPRINT requirements of an
anti-armor weapon system. Material not needed for such a system has been
omitted, necessary detail has been added, and the MANPRINT requirements
organized within the context of a "real world" RFP. Chapters 3 and 4 are the
heart of this handbook and should be consulted in the preparation of each RFP.

APPENDIX A is a list of references used in the preparation of this handbook

which the reader can consult for more detail in particular areas.

APPENDIX B is a list of abbreviations and acronyms used in this handbook,

APPENDIX C contains addresses and phone numbers (current to April,
1987) of those government agencies involved in the MANPRINT program from
whom consultation and assistance in the preparation of an RFP can reasonably be
expected.

APPENDIX D is a means for users of this handbook to identify any portions
of it wh;ch need improvement or correction and to indicate a desire to be placed on
the mailing list to receive updated pages as they become available. The form,
when completed, may be mailed to the proponent of tnis document.

I
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CHAPTER 1

IN TRODUCTf ION/PUHPOSE

1.I What is MANPRINT? The Department of the Army describes Manpower
and Personnel Integration (MANPPINT) aw a comprehensive management
and technical program to improve total system ('3oldier, hardware and soft-

ware) performance by the continuous integration of Manpower, Personnel,
Training, Human Factors Engineering, System Safety, and Health Hazard
ccnsiderations throughout the materiel development and acquisition pro-
cess.

1.2 The MAMPRiNT Initiative. The recent urgent need to resolve the dilemma
between the rapidly increasing complexity of military hardware (ooupled
with an attendant need for trained high-skill soldiers) which has accompa-
nied the post-Vietnam Army Modernization Program and the anticipted finite
limits on the number and quality of soldiers who may be available in the
1990s have moved MANPRINT into the foretront of materiel acquisition
planning. Studies showed that while Army units might possess the most
sophisticated and theoretically superior equipment, total performance
potential might not be realized unless soldier performance was also highly
effective. In the past, increased capability achieved with advanced tech-
nology was often accompanied by increases in soidier task complexity.
Materiel design was not always guided by a disciplined process that
insisted on putting "the soldier-in-the-loop." Moreover, the design process
was often built on the unstated assumption that sufficibnt numbers of skilled
soldiers would always be avolable to operate, maintain, and support the
hardware.

1.3 MANPRINT Integration. Tho key words in the MANPRINT process are
"integratior" and "...throughout materiel development and acquisition...".
New Equipment Training (NET), development of new institutional training
programs, Basis of Issue Piens (BOIP), Qualitative and Quantitative Per-
sonnel Requirements Information (QQPRI), Mao:oower RequirementCriteria
(MARC), and MOS determination have long had their place in the fielding of
newly developed Army equipment. System Safety Assessment, Health Haz-
ard Assessment, Human Factors Engineering, and TOE development are
also not new to Army system development. What then is new about the
MANPRINT initiative, and what is it that MANPRINT integrates? First, the
MANPRINT program integrate.s the activities in the six existing dumlins of
Manpower, Personnel, Trainint (MPT), Humc.n Factors Engineering (HFE),
System Safety (SS), and Health Hazard (HH) assessment. It seeks not only
integration among them bul has the broader objective ot integ,'ating these
with relevant design activities in traditi6nal areas of maintenance, logistics,
and support. In so ding, the MANPRINT process focuses concern not only
on the individual soldier but also on the units which will employ, mainta!n,
and support new materiel (Figure 1).
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MANPRINT

FIGURE 1
MANPOWER AND PERSONNEL INTEGRATION

The second new element in the MANPRINT program is the insistence that
technical information from the MANPRINT domains should play a prominent
role in guiding the decisions which determine the design characteristics of
new materiel from concept formulation phase through the deployment
phase. Thus, the answer to the question, "Why MANPRINT?," is that
MANPRINT contributes to total system effectiveness through improved: sol-
dier performance, manpower/personnel utilization, and unit effectiveness.

1.4 Is MANPRINT Part of the Integrated Logistic System (ILS)? This hand-
book attempts to fol!ow established Army policy, not to create new policy.
Within this handbook it was not feasible to cover MANPRINT conducted
both as a part of an ILS program and as a separate program. There is an
acknowledged partial overlap among elements of ILS and the domains of
MANPRINT. Therefore frequent and open communication, Interchange of
information and data, coordination of data requirements, use of common
data and data bases between ILS and MANPRINT is mandatory. Otherwise,
duplicative, costly and possibly conflicting efforts will result. Such is the
case whether or not MANPRINT is part of ILS. ILS and Logistic Support
Analysis (LSA) are well established, well documented, and generally more
widely understood than the MANPRINT process. Therefore, it seemed more
efficient to limit this handbook to the treatment of MANPRINT where doc-
umentation is sparse and much needed. The approach avoids repetition of
voluminous ILS/LSA materia• and precludes potential inconsistencies with
existing documentation. But most importantly, this approach allows more
complete treatment of MANPRINT in the RFP without burdening the reader
by duplicating ILS/LSA m:.terial available elsewhere. Therefore, this hand-
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book does not attempt to integrate MANPRINT with ILS/LSA, but does try to
facilitate the necessary interaction through frequent reminders of areas of
mutual interest and through the inclusion of numerous ILS/LSA references.

1.5 Streamlined Acquisition. At the same time that it is applying the
MANPRINT process, the Army is also streamlining the acquisition cycle.
Traditionally, the development of new equipment took enough time from
conception to deployment that a system could be technologically obsolete
before it was fielded. A current initiative called the Army Streamlined
Acquisition Process (ASAP) accelerates fielding by adopting a simpler,

Smore flexible approach to materiel acquisition without sacrificing quality
(Figure 2).

Key features of ASAP include:

a. Structuring requirements for pursuit of companion "now" and "later"
capabilities which foster low risk development for the near term with a
potential for growth under Preplanned Product Improvement (P31) pro-
grams.

b. Early focus of technology on mission area needs and maturation of
technology at component level.

c. Combining user experimentation and troop demonstrations to prove out
both the technical approach and operational concept before proceeding
to full scale development. There is no requirement to proceed in a
lockstep sequence.

d. Solid proveout of production including hand-tooled prototypes when-
ever possible prior to entry into Production-Deployment phase.

e. Integrated Technical Testing/Operational Testing (TT/OT) approach,
and wider sharing of test data, via a common data base and continuous
evaluation throughout the life cycle.

f. Minor reorientation of formal milestones.

Thus, although the traditional acquisition process will continue to be used, espe-
cially in the more complex acquisitions involving state-of-the-art technology and
greater risks, the ASAP is expected to be the manner by which the Army will
acquire most of its r~lateriel in the foreseeable future.

1-3



ACQUIS1ITON PROCESS COMPARISON

YEARS: 1-2 3-4 4-5 3-4

R

A

TRG CONCEPT DEM . /. PROD &
INI EXPLORATION VAL DEPLOYMENT

0

N
A
L

T /
R RQMTS & PROOF DEVELOP'

ETECH OF Vil MENT/ L/ .PROD &
MA AvBASE PRINCIPLE PROVEOUT Ill- DEPLOYMENT]
A CT

L
l 0&0 PLN
N
E YEARS: 1-2 4 1 112-2 1,'2
D

LEGEND "GO-NO GO" "FOUR YEAR" FOCUS
JMSNS - Justification for Major Systems New Starts DECISION

A" O&O - Plan Operational and Organizational Plan

* " Through First Unit Equipped
0 - Milestone

FIGURE 2
ACQUISITION PROCESS COMPARISON

1.6 MANPRINT at the RFP Stage. The principal means by which the Army for-
mally communicates its materiel requirements to industry is the Request for
Proposal. The process of preparing an RFP is led by the Army materiel
developer with the support and assistance of the combat developer and
specialists from other agencies. In communicating its requirements to
industry, the Army must clearly state what it is that it wishes to procure. The
procedures by which this is accomplished are well established under a body
of laws, regulations and policies that govern materiel acquisition. What Is
required for implementation of a new initiative such as MANPRINT is to
take the technological requirements arising from an operational need and
convert them into relevant procurement language which is understood and
can be vosponded to by industry. U.S. Army Training and Doctrine Com-
mand (TRADOC) documents, such as the O&O Plan and ROC delineate
those requirements to the materiel developer. MANPRINT along with other
requirements are "refined" into contractual language and the result is a
solicitation document such as the RFP. In short, the RFP portends a con-
tract and descoibes the product and services that the government wishes to
procure. For convenience we have called this period of transition from
requirements do•cument to RFP the "Definition" process (Figure 3).
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REQUIREMENT SOLICITATION
DOCUMENT DEFINITION DOCUMENT
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(ROC) (RFP)

FIGURE 3
THE DEFINITION PROCESS

It is also important to recognize that, during the life cycle of a single
materiel item, RFPs may be written in each of several stages. For instance,
requirements processing through the proof of principle, develop-
ment/proveout, and production and deployment phases may each go
through a definition process and emerge in an RFP. There are some qual-
itative differences in the way MANPRINT affects the RFP In each of those
phases. Generally, if MANPRINT is to contribute to effective system design,
its influence must be felt during the earihest acquisition phase. Some key
design questions (for instance, the choicc of crew size and, hence, the
basic architecture of a vehicle) may hinge en MANPRINT studies. As the
system design matures, MANPRINT focuses i~ss on the design and turns to
efficiency considerations, such as the humani aspects of supportability. In
selecting the DeveloprientlProveout phase for the illustrative focus of this
handbook, the authors have chosen to exploit the maturity oY the system
componentry and the relative completeness of requirements documentation
at this stage to illustrate MANPRINT applications.

1.7 Industry Involvement In MANPRINT. Recent changes in Army policy now
bring industry into an earlier involvement in the materiel acquisition pro-
cess. Copies of draft requirement documents such as the O&O Plan and
ROC as well as draft solicitation documents such as the RFP are now circu-
lated to potential contractors in order to improve communications with
!ndustry concerning the Army's materiel requirements and to provide the
Army a better understanding of industry's technotogical capabilities. This
arrangement provides industry early insight Into requirements such as
MANPRINT with respect to a specific acquisition program and provides the
Army feedback concerning industry's abilities to meet such requirements.
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CHAPTER 2

GETTING ORGANIZED FOR MANPRINT

2.1 The MANPRINT Domains. This chapter discusses the six domains of
MANPRINT in a manner which should assist the RFP drafter in organizing
his tasks. Each of the domains, Manpower, Personnel, Training, Human
Factors Engineering, System Safety and Health Hazard Assessment, will be
discussed in the following sequence:

a. What is this domain all about?
b. Who can help?
c. What guidance is available?
After reading this chapter, the person concerned with preparing MANPRINT
requirements in the RFP should be equipped with an understanding of each
domain and the sources which may offer assistance in the event the help is
needed. Please note that both the References and the Sources of
Assistance are abbreviated to facilitate a quick grasp of the factor in
question. More expanded lists are provided at Appendices A and C
respectively.

2.2 Manpower.

2.2.1 Definition. Manpower refers to the human resource requirements and
authorizations (spaces) needed for the operation, maintenance, and support
of each item of hardware. It requires a determination of the Army man-
power changes generated by each proposed new system, comparing the
new manpower needs with those of any old system(s) being replaoed, and
an assessment of the impact of the changes on the total manpower limits of
the Army. If, given manpower priorities established by Headquarters,
Department of the Army (HQDA), systems cannot be supported by projected
manpower resources, then changes in system design, organization, or doc-
trine must be made to achieve affordability. In the materiel acquisition
process, manpower analyses and actions are necessarily conducted In con-
junction with force structure and budget processes.

2.2.2 Sources of Assistance.

Source Type Assistance
U.S. Army Materiel Command (AMC) *Basis of Issue Plan

Feeder Data/
Qualitative and
Quantitative
Personnel Require-
ments
Information
(BOIPFD/QQPRI)

2-1
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Deputy Chief of Staff for Operations s Force Structure
and Plans Headquarters, Department
of the Army (DCSOPS, HQDA)

Deputy Chief of Staff for Personnel, MANPRINT Policy
Headquarters, Department of The Army Army Systems
(DCSPER, HQDA) Acq:jisition Review

Council/(ASARC)
Manpower Issues

U.S. Army Military Personnel a Manpower Issues
Center (MILPERCEN)

U.S. Army Soldier Support Center, * Hardware versus
National Capital Region (SSC, NCR) MANPOWER Meth-

odology (HARDMAN)
a Early Comparability

Analysis (ECA)

TRADOC * Basis Of Issue Plan/
Qualitative and
Quantitative
Personnel
Requirements
Information
(BOIP/QQPRI)

* Target Audience
Description (TAD)

TRADOC Proponent School MANPRINT e System MANPRINT
Joint Working Group (MJWG) Management Plan

(SMMP)
s Operational and

Organizational Plan
(O&O Plan)

* Justification Major
System New Start
(JMSNS)

* ROC
2.2.3 References.

AR 570-1 Manpower and Equipment Control-Commissioned Officer
Position Criteria

AR 570-2 Manpower and Equipment Control-Manpower Requirement
Criteria (MARC) Table of Organization and Equipment (TOE)

AR 570-5 Manpower Staffing, Standards System

2-2



AR 602-2 L'i.-- ipower and Personnel Integration (MANPRINT) in Materiel
Acquisition Process

AR 611-101 Commissioned Officer Specialty Classification System

AR 611-112 Manual of Warrant Officer Military Occupational Specialties

AR 611-201 Enlisted Career Management Fields and Military Occupa-
tional Specialties

AR 700-127 Integrated Logistic Support

2.3 Personnel.

2.3.1 Definition. Personnel considers the aptitudes, experience, and other
human physical and mental characteristics needed by those who will be
required to operate', maintain and support Army equipment. It also consid-
ers the military and civilian persons of the skill level and grades required to
operate and support a system, in peacetime ard war. It requires detailed
assessment of the aptitudes which soldiers must possess in order to corn-
plete training and use, operate and/or maintain the system successfully.
Iterative analyses must be accomplished as integral components of thp new
system design process, comparing projected quantities of qualified person-
nel with requirements of the new system, any system(s) being replaced,
overall Army needs for similarly qualified people, and priorities established
by the Department of the Army, As necessary, the system is configured
specifically to accommodate the probable capabilities of personnel pro-
jected to be available, so that the new system is supportable from a person-
nel standpoint. Analysis of specific system personnel requirements using
human factors engineering is necessary for each system design option con-
sidered, using "best available" information early in the acquisition process
and improved information as the system design becomes firmer. Person-
nel analyses must consider not only simple availability, but also the capabil-
ity of the Army personnel management system to provide the needednumbers of properly qualified people at a reasonable cost. Personnel

must be included in system life cycle cost estimates and system design
tradeoffs--machine costs versus personnel costs. Personnel analyses and
projections are needed in time to allow orderly recruitment, training and
assignment of personnel in conjunction with equipment fielding.

2.3.2 Sources of Assistance.
Sources Type Assistance

AMC e BOIPFDIQQPRI
* LSA Input

U.S. Army Research Institute (ARI) MPT Measurement
and
Assessment
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DCSPER, HQDA s MANPRINT Policy

MILPERCEN e Personnel Data

SSC, NCR # HARDMAN
Methodology

# ECA

TRADOC # BOIP/QQPRI
# TAD

TRADOC Proponent School MJWG SMMP
O&O Plan
JMSNS
ROC
Personnel Issues
and Criteria
LSA Input

2.3.3 References.

AR 70-8 Personnel Performance and Training Program (PPTP)

AR 71-2 Basis of Issue Plans (BOIP), Qualitative and Quantitative
Personnel Requirements Information (QQPRI)

AR 602-2 Manpower and Personnel Integration (MANPRINT) in
Materiel Acquisition Process

AR 611-101 Commissioned Officer Specialty Classification System

AR 611-112 Manual of Warrant Officer Military Occupational Specialties

AR 611-201 Enlisted Career Management Fields and Military
Occupational Specialties

AR 680-29 Military Personnel, Organization and Types of Transaction
Codes

MIL-STD-1388-1A Logistic Support Analysis

MIL-STD-1388-2A Logistic Support Analysis Record

Lowry, J. and Seaver, D., Handbook for Quantitative Analysis of
MANPRINT Considerations in Army Systems. Alexandria, VA: Allen
Corporation of America Report TR-86-1, June 1986.

2.4 Training.

2.4.1 Definition. Training consists of the Instruction, time and other resources
necessary to impart the requisite knowledge, skills, and

2-4

74J



abiliies to qualify Army personnel for operation, maintenance, and support

"of Army equipment. Training is conducted at the institution (i.e., TRADOC
schools), and in the unit. It involves (1) the formulation and selection of
engineering design alternatives which are supportable from a training per-
spective, (2) the documentation of training strategies, and (3) the timely
determination of resource requirements to enable the Army training system
to support system fielding. Formulating the training of a new system
requires analyses that take into account the expected soldier aptitude lev-
els, the nature and complexity of knowledge and skills to be acquired, and
the proficiency levels to be attained and sustained. Identifying and, wherepossible, minimizing the requirements in all three of these areas should be

an important consideration in selecting engineering design alternatives.
The training package for a new system should include a documented train-
ing program for individuals and units (including training materials, any pro-
vision for embedded training, and training devices, if appropriate); the pro-
ce.s of transmitting the new knowledge to the Army (through factory train-
ing, NET, training of test personnel, and the evaluation of the new training
itself); and the timely identification of resource requirements to enable the
Army training establishment to support system fielding.

2.4.2 Sources of Assistance.

Sources Type Assistance

AMC @ New Equipment
Training Plan
(NETP)

# Training Utility
Evaluation

* LSA Input

DCSPER, HQDA # MANPRINT Policy

Project Manager for Training Devices
(PM TRADE) e Training Devices

SSC, NCR v HARDMAN
Methodology

s ECA

TRADOC @ Training
Constraints

@ Training Issues
and Criteria

s BOIP/QQPRI
s Army Training

Evaluation
Program (ARTEP)

@ Skill Qualification
Test (SQT) Scores
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s Indiv,dual and
Collective
Training
Plan (ICTP)

@ LSA Input

TRADOC Proponent School
MJWG * SMMP

0 O&O Plan
* JMSNS
* ROC

2.4.3 References.

AR 350-35 Army Modernization Training

AR 350-38 Training Device Policies and Management
AR 602-2 Manpower and Personnel Integration (MANPRINT) in

Materiel Acquisition Process

TRADOC Reg A Systems Approach to Training
350-7

TRADOC Reg Initial Entry Training Fill Policy and Procedures
350-17

TRADOC PAM Interservice Procedures for Instructional Development
350-30

TRADOC Reg Training Requirements Analysis System
351-1

MIL-STD-1379B Contract Training Programs

MIL-STD-1379C Military Training Programs

MIL-T-23991 Training Devices, Military, General Specification for

2.5 Human Factors Engineering (HFE).

2.5.1 Definition. Human Factors Engineering deals with the design of Army
materiel to ensure that its use conforms to the capabilities and limitations of
the fully equipped range of soldiers that operate, maintain, supply, and
transport the materiel in the operational environment. It Includes those
aspects of systems analysis that determine the role of the soldier in a
materiel system, defining and developing soldier-materiel interface charac-
teristics, workplace layout, and work environment. HFE provides soldier-

materiel task sequence data used to describe, develop, and assess the fea-
sibility of human performance required In a soldier-materiel system applica-tion and involves considerations of all relevant Information pertaining to the

following: 6
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s Human characteristics
a Anthropometric data
# System interface requirements
s Human performance
a Biomedical factors
i Safety factors

In addition, human factors engineering analyses pertaining to the following
are used as inputs to the consideration of Manpower, Personnel, and Train-
ing issues in the MAP.

o System manning levels
s User, operator, and maintainer capability requirements

The adequacy of system HFE Is evaluated during both development and
operational testing.

2.5.2 Sources of Assistance.

3ources Type Assistance

DCSPER, HQDA 0 MANPRINT Policy

U.S. Army Hum an Engineering * Human Factors
Laboratory (HEL) Engineering Analysis

(HFEA)

U.S. Army Health Services Command i Health Hazard Issues
(USAHSC)

U.S. Army Medical Research and 0 Health Hazard Issues
Development Command (USAMRDC)

U.S. Army Operational Test and MANPRINT
Operational

Evaluation Agency (OTEA) Testing

U.S. Army Test and Evaluation # MANPRINT Testing
Command (TECOM)

The Surgeon General of the Army (TSG) s Health Hazard
Assessments

s Biomedical/Health
Standards

2.5.3 References.

AR 602-1 Human Factors Engineering Program

AR 602-2 Manpower and Personnel Integration (MANPRINT) in
Materiel Aquisition Process

MIL-STD-1472 Human Engineering Design Criteria for Military Systems
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MIL-STD-1474 Noise Limits for Army Materiel

MIL-STD-1587 Work Measurements

DOD-HDBK-743 Anthropometry of U.S. Military Personnel

MIL-HDBK-759 Human Factors Engineering for Army Materiel

MIL-HDBK-761 Human Engineering Guidelines for Management
Information Systems

MIL-H-46855 Human Engineering Requirements for Military Systems,
Equipment and Facilities

Aeronautical Human Engineering Requirements for Measurement of
Design Standards Operator Workload
ADS-30

TR-77-024 Anthropometry of Women of the U.S. Army--1977
(NATICK R&D Command Report #11)

2.6. System Safety.

2.6.1 Definition. System safety concerns the attainment of the optimum degree
of safety consistent with mission requirements. It involves the identifica-
tion, elimination, or management control of safety hazards. Systems
safety management ensures the planning, implementation, and completion
of tasks and activities to meet system safety requirements, consistent with
overall program goals. Safety considerations are incorporated into the
soldier-machine interface design to satisfy stated tasks, conditions, and
standards, and into test and evaluation.

2.6.2 Sources of Assistance.

Sources Types of Assistance

AMC Safety Office s Safety Issues

USAMRDC @ Health and Safety
Issues

o Medical Materiel
Development and
Acquisition

USAHSC @ Health Hazard
Assessments
for Materiel Systems

U.S. Army Safety Center (USASC) * System Safety Issues
* Safety AssessmentReports

2-8
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TSG s System Health
Assessments

e Biomedical/Health
Standards

# Use of volunteers
in Tetirig and
Evaluation (T&E)

2.6.3 References.

AR 385-10 Army Safety Program

AR 385-16 Systems Safety Engineering and Management

AR 602-2 Manpower and Personnel Integration (MANPRINT) in
Materiel Acquisition Process

MIL-STD-882 System Safety Program Requirements

MIL-STD-1290 Light Fixed and Rotary-Wing Airoraft Crashworthiness

MIL-STD-1425 Safety Design Requirements for Military Lasers and
Associated Support Equipment

DA PAM 385-16 System Safety Management G,;e

AMC Reg 385-29 Laser Safety

2.7 Health Hazards Assessment.

2.7.1 Definition. Health Hazard Assessment involves the application of
biomedicai knowledge and principles to identify, evaluate, and contro% risks
to the health and effectiveness of personnel who test, use, maintain, and
support Army materiel. A health hazard is any existing or likely condition,
irtherent to the operation or use of materiel, which can cause death, injury,
acute or chronic illness, disability, or reduced job performance of pqrsonnel
by exposure to:

e Acoustical Energy (steady state noise, Impulse noise, blast
overpressures)

i Biological Substsnces (Pathogenic microorganisms and sanitation)
s Chemical Substances (Weapen/engine combustion products and other

toxic materials)

# Oxygen Deficiency (confined spaces and high altitude)

* F ychological Strasses (The effects of nuclear, chemica! ernd electronic
warfare, and the result of continuous operations)

o Radiation Energy (ionizing and nonlonizing--to include lasers)
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@ Shock (acceleration/deeeleration)

o Temperature Extremes and Humidity (heat and cold injury)

@ Trauma (blunt, sharp, or ,.sculoskeletal)

e Vibration (whole body and segmental)

2.7.2 Source of Assistance.

Sources Type Assistance

AMO ( Technical Testing
* Monitoring of HHA

USAMRDC @ Health Hazard Issues
s Medical Materiel

Development and
Acquisition

s Biomedical Technical
Data Base

USAHSC 0 Health Hazard Issues
v Health Hazard

Assessments

TRADOC s MANPRINT Issues in
Doctrinal, Combat,
and 'Training
Development

TSG o System Health
Assessments
Biomedical/Health
Standards

a Use of volunteers
"in T&E

0 Overall HHA Program
Management

Walter Reed Armny Institute of Research o Psychological Issues
(WRAIR) Division of Neuropsychiatry o Continuous

Operations
2.7.3 References.

AR 40-5 Health and Environment

AR 40-10 Health Hazard Assessment in Support of the Army Materiel
Acquisition Decision Process
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AR 40-14 Control and Recording Procedures for Exposure to Ionizing
Radiation and Radioactive Materials

AR 40-46 Control of Health Hazards from Lasers and Other High
Intensity Optical Sources

AR 40-583 Control of Potential Hazards to Health from Microwave
and Radio Frequency Radiation

AR 70-25 Use of Volunteers as Subjects of Research

AR 385-9 Safety Requirements for Military Lasers

AR 385-11 Ionizing Radiation Protection, Licensing, Control, Trans-
portation Disposal and Radiation Safety

AR 602-2 Manpower and Personnel Integration (MANPRINT) in
Materiel Acquisition Process

MIL-HDBK-759 Human Factors Engineering Design for Army Materiel

MIL-STD-858 Testing Standard for Personnel Parachutes

MIL-STD-1290 Light Fixcd and Rotary Wing Aircraft Crash Worthiness

MiL-STD-1294 Acoustical Noise Limits in Helicopters

MIL-STL)-1472 'luman Engineering Design Criteria for Military Systems
Equipment and Facilities

MIL-STD-;i74 Noise Limits for Army Materiel

TB MED 81 Cold Injury

TB MED 501 Hearing Conservation

TB MED 502 Respiratory Protection Programs

TB MFD 506 Occupational Vision

TB MED 507 Prevention, Treatment, and Control of Heat Injury

TB MED 523 Co•ttrol of Hazards to Health from Microwave and Radio
Frequency Radiation and Ultrasound
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CHAPTER 3

WRITING THE RFP

3.1 Pre-RFP Activities. By the time you receive the assignment to begin
drafting the RFP for a system, many events and activities will already have
taken place concerning that system. Some of them are important in
shaping the structure and content of the RFP. In the following paragraphs,
some significant activities and actions will be discussed. For each activity
or action, this handbook will identify:

a. What the activi':y or action is,
b. Who is responsible, and
c. How it relates to the RFP.

3.1.1 TRADOC MAN-RINT Joint Working Groud (MJWG).

a. The MJWG is a cnmmittee to manage MANPRINT issues during the
materiel acquisition process. The exact make up and leadership is
determined by the TRADOC proponent school based on assets available
and the type of acquisition conducted. Suggestions for representation
include Directorate of Combat Developments, Directorate of Training and
Doctrine, Directorate of Evaluation and Standardization, Safety Office
Proponency Office, HEL, ARI, Office of the Surgeon General, Integrating
Centers, AMC/MSC/PM MANPRINT Manager, PM TRADE, AMC
independent evaluator and supporting proponent schools. The exact
make-up should be determined by the proponent based on the assets
available and the type of acquisition conducted.

b. The MJWG is established by the TRADOC proponent school. MJWG
responsibilities include:

s Writing the SMMP
s Providing guidance for HARDMAN analysis
# Identifying personnel issues and criteria

SRecommending HFEA on all DoD major, designated acquisition,
and in-process review (IPR) programs having soldier-materiel
interface.

c. The MJWG is the focal point for system MANPRINT issues during
TRADOC's formulation of the requirements document. If the RFP drafter
is not a member of the MJWG, contact should immediately be established
with this group through the TRADOC proponent school. The key
document to obtain is the SMMP.

3-1
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3.1.2 System MANPRINT Management Plan (SMMP).

a. The SMMP is the MANPRINT management guide that is prepared for
each development, non-development, and product improvement system.
It is a plan which identifies the important MANPRINT issues anticipated in
the system acquisition and assigns responsibility for resolving those issues.
It is the first program management document in the entire acquisition cycle
and is initially prepared by the MJWG in the same timeframe as the O&O
Plan. Personnel preparing the O&O Plan should address the concerns
expressed in the SMMP in the appropriate areas of the 0&O Plan, e.g.,
Paragraph VII.

b. The SMMP is initiated by the TRADOC proponent school MJWG.

c. The SMMP functions as an audit trail to identify all the tasks, analyses,
trade-offs, anci decisions that affect MANPRINT issues of a system.
However, the SMMP itself is not a collection of documents. The
documents must be obtained from other sources. If the RFP drafter has a
question concerning a MANPRINT issue, the SMMP is the first place to look
for an answer or for guidance concerning how that issue has been treated.

3.1.3 Test and Evaluation Master Plan (TUMP).

a. The TEMP is a broad plan that relates test objectives to required
system characteristics and critical issues, including MANPRINT issues, in
the system acquisition.

b. Responsibility for the TEMP rests with the Materiel Developer in the
major subordinate command.

c. The RFP drafter should ascertain whether a TEMP exists and, if it
does, should search the TEMP for important MANPRINT issues and criteria
(usually found in the Independent Evaluation Plan (IEP) or an Independent
Evaluation Report (IER) if there has been a previous phase of development
of the system and the MANPRINT Annex to the TEMP). The RFP drafter
must ensure that MANPRINT issues not only are Identified, but are Included
in the appropriate quality assurance portions of the RFP as well. Whether
or not required by the TEMP, the RFP should require the collection of
individual soldier performance data during all system operation and
maintenance testing (see AR 602-2, para 2-12).

3.1.4 Cost and Operational Effectiveness Analysis (COEA).

a. A COEA is prepared to support decision milestones regarding materiel
acquisition. This analysis is a comparative evaluation of the competing
alternatives generally defined as systems and programs. It Identifies the
relative effectiveness and associated costs of each alternative In order to
assist decision makers in selecting the preferred course of action to meet
an identified need.
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b. The combat developer is responsible for initiating, performing, and
reporting the cost effectiveness analysis. In special cases the analysis will
be prepared by or under the supervision of a speciai task force or special
study group. On occasion an agency outside the Army may prepare an
independent analysis directed by Congress, OSD or HQDA. In all cases,
the materiel developer is a major participant and contributor to the analysis.

c. The RFP drafter can expecL to find estimates of manpower and
personnel costs in the COEA including training costs and projections of the
cost of recruiting and retaining soldiers with the required aptitudes.

3.1.5 Cost and Training Effectiveness Analysis (CTEA).

a. For training programs, a CTEA will be conducted as part of a system
specific COEA or as a separate analysis. The CTEA is conducted to
compare alternative training programs for systems in development or
already fielded systems In the same manner that the COEA Is conducted for
hardware system- and programs.

b. Like the COEA, the CTEA is the responsibility of, and is usually
prepared by the combat developer. The CTEA frequently addresses
training devices, simulators and simulations as part of the training program.
Therefore, as with the COEA, the materiel developer Is a major participant
and contributor to the CTEA.

c. The CTEA will address the manpower and personnel resources and

costs for the training program alternatives addressed.

3.1.6 Human Factors Engineering Analysis (HFEA).

a. The HFEA is an analysis, performed In support of the Army Systems
Acquisition Review Counsel (ASARC) preliminary review to Identify any
HFE problems which may be of sufficient criticality to preclude the systems
proceeding Into the next phase of the acquisition process. It is, In effect, a
report card. The HFEA also Identifies concerns which, while not critical in
terms of program decisions, are resolvable, and must be addressed during
the subsequent phase of the acquisition cycle.

b. Following Milestone I, the HFEA Is requested by the PM or the AMC
Commodity Command from the Human Engineering Laboratory. In
practice, an HFEA is usually requested through TRADOC channels prior to
Milestone I.

c. If an HFEA exists from a prior phase of system development, it offers
the RFP drafter an opportunity to review MANPRINT Issues that were
previously found to affect the system under consideration, and to identify

01 issues that should be addressed In the Statement of Work (SOW). The
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RFP drafter should also review the PM's response to the HFEA issues to
determine planned fixes to those issues.

3.1.7 Trade-Off Analysis (TOA).

a. The TOA contains the mission and performance rationale, analysis of
system trade-offs, and the selection of the best technical approach from an
operational and logistical standpoint.

b. The TOA is jointly prepared by the combat and materiel developers.

c. The RFP drafter can expect to find information Identifying critical
design factors and potential MANPRINT cost drivers.

3.1.8 Target Audience Description (TAD).

a. The TAD Is a quantitative and qualitative summary of the soldiers and
civilians who will operate, maintain, and support a proposed system. It
describes the aptitude score distribution, which Is especialty important in
developing the training program In that It directly affects training time and
other training resources required to attain a specified level of proficiency.
It also describes the range of Individual qualifications on physical, mc itaf,
physiological, biographical, and other dimensions and is the RFP drafter's
best source of information relevant to MOS and other personnel Issues,

b. TRADOC is responsible fok' developing the TAD. If assistance Is
needed in this area, the RFP drafter should contact the TRADOC proponent
school combat developer anid request assistance.

c, The RFP drafter must draw upon the information contained In the TAD
to identify for potential offerors the types of people who will op.rate,
maintain, and support the proposed system.

1.1 9 Operational and Ortoniztion¶al PIa, (O&O Plan).

a. The O&O Plan is the progeam Initiation document for all materiel
acquisition progjrams except major systems requiring a Justification Major
System No,, SVts (JMSNS) or systems requiring a Training Device Need
Statement (TDNS). It outlines how a materiel system Is planned to be
used and sp•,p)rted, how it will ultimately contribute to combat capability,
and in v *,at ornanizations the system will be placed. If applicable, It
identifies the 3yatem(s) to be replaced. Paragraph VI, Organizational
Plan, and Paragraph VII, System Constraints, of the O&O Plan may contain
statements of significant MANPRINT impact.

b. The O&O Plan is prepared by the combat developer In coordination
with others. It is approved by the Commander, TRADOC.

3-4



c. The O&O Plan is a source document for the ROC. MANPRINT
requirements and constraints would normally flow from the O&O Plan
through the ROC to the RFP as explained below. In the event the draft
O&O Plan has been provided to potential offerors for comment, the RFP
drafter should review industry comments for additional MANPRINT
concerns.

3.1.10 Required Operational Capability (ROC).

a. The ROC is a formal requirements document which, when approved
and funded, commits a program to a development or production decision.
It will not rnormally be approved until proof of principle bias been conducted
under an approved O&O Plan. The ROC identifies the threat; operational;
reliability, avallability, and maintainability (RAM); technical; MANPRINT;
logistical; and cost Information necessary to start development or
acquisition of a materiel system. Paragraphs 5 and 3 in all new ROCs will
address MANPRINT requirements.

b. The ROC is prepared by the proponent combat developer in
coordination with HQDA; materiel developer; training developer;
rationalization, standardization, and interoperability (RSI) manager;
logistician; MANPRINT planner; tester and evaluator; and interested major
command (MACCM).

c. The ROC is a prime source of input for the RFP. MANPRINT goals,
constraints and requirements are taken from the ROC, refined as
necessary, and Inserted into the RFP. In the event the draft ROC has
been provided to potential offerors for comment, the RFP drafter should
review industry comments for additional MANPRINT concerns.

3.2 Drafting th, RFP. The definition process (Figure 3) Is essentially an
analytic process that converts system requirements with MANPRINT
i.iplications (and by this point in the development, these should be explicitly
identified as MANPRINT requirements) Into specific actions required of
contractc* personnel and specific characteristics to be exhibited in the
hardware and software produced by the contractor. It Is helpful to think in
terms of the deliverables such as the hardware, software, ,achnical
publications, etc., in light of each of the six MANPRINT domains. These
domains should be evaluated from the perspective of operations,
maintenance, and support, considering in turn the Individual soldier, the:,O,•tcrew, and the unit. The MANPRINT prodess demands "system thinking"

of the broadest and most comprehensive type. In preparing RFP clauses,
never lose sight of the fact that MANPRINT Is an integration effort to assure
system effectiveness (see Figure 1). The preparation of RFP MANPRINT
claises begins with a thorough review of the ROC for MANPRINT
requirements. In ROC documents written after MANPRINT was Im-

* plemiented Army-wide, paragraph 8, MANPRINT and paragraph 5,

3-5



Operational Characteristics, are the places to begin. Paragraph 8
contains explicit MANPRINT requirements arranged by domain, while
Paragraph 5 may contain implicit MANPRINT requirements (concerning
soldier performance). In documents originating before the implementation
of the program, MANPRINT is interwoven with other requirements such as
ILS, and a little more effort is required to isolate and extract the MANPRINT
issues. In either situation, it is helpful to examine the O&O Plan for
MANPRINT matters that need to be carried forward into the RFP.

The balance of this chapter occasionally contains illustrative examples of
MANPRINT requirements couched in terms suitable for an RFP. It must
be emphasized that these paragraphs are /l/ustratIve. They show, in
general, how the MANPRINT requirements for major, complex materiel (a
tank or an aircraft) might be organized and expressed. While they are
realistic, they are neither all-inclusive nor totally applicable to every RFP.
They should not be directly copied but should be thoughtfully selected and
adapted to the MANPRINT needs of the materiel being procured, as has
been done in the example RFP in Chapter 4.

0

S~MINIMUMAPTITUDES AND MAXIMUM ACCEPTABLE ACCEPTABLE

CHARACTERISTICS TRAINING PERFORMANCE MANPOWER
OF USER BURDEN LIMITS

I PERSONNEL OF CRITICALTLIIT
TASKS

EQUIPMENT
"* DESIGN
I,

FIGURE 4
MANPRINT REQUIREMENTS AFFECTING OPTIMUM SYSTEM

DESIGN

3.2.1 Converting ROC Statements to RFP Requirements. Where the
requirements dccument (e.g., a ROC prepared by TRADOC) has been
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prepared in accordance with AR 71-9 and AMC/TRADOC Pamphlet 70-2,
this is a relatively simple process. The requirements document will
contain four essentials illustrated in the upper portion of Figure 4. The
RFP drafter then incorporates those essential MANPRINT constraints in
appropriate portions of the RFP (as explained below). Organizational
constraints or requirements must also be identified and the information
presented in the RFP. However, where any one of those essentials is
miss3ing from the requirements document (as is frequently the case in ROCs
produced before promulgation of the MANPRINT program), the RFP drafter
needs to refer to paragraph 3.2.4 of this document to learn how to produce
the missing essentials.

a. Soldier Identification. Either the TAD or a replacement for the
aptitude portion (as explained in paragraph 3.2.4 below) should be included
in the personnel subsection of the System Specification.

b. Training Burden. Either the TRADOC-developed training burden (in
time and cost dimensions) or a replacement statement (developed as
explained in paragraph 3.2.4 below) should be included in the training
subsection of the System Specification.

c. Soldier Performance Standards. Either the existing standards drawn
directly from the requirements document or standards derived from analysis
and interpolation of whatever system performance requirements do exist
(as explained in paragraph 3.2.4 below) should be written into the

) performance characteristics section of the System Specification.

d. Manpower Limits. The limitations and requirements for the
organizational structure to which the equipment will be assigned will be
found in the organizational section of the ROC and O&O Plan. That
information should be referenced in that portion of the scope of work which
requires the contractor to determine the most cost-effective organization(s)
for manning the system.

3.2.2 ROC Paragraph 8, MANPRINT and ROC Paragraph 5, Operational
Characteristics. The RFP drafter should begin with paragraph 8, as ths
is the central source of MANPRINT requirements Information. In a well-
written ROC, this section will contain the four MANPRINT elements shown
in the top portion of Figure 4. Examine this section In detail and include In
the RFP those MANPRINT requirements that the contractor needs to
address. For example, paragraph 8 should have a manpower/force
structure assessment which estimates manpower requirements per system,
per unit and the total Army (Active, ARNG, and USAR). In addition, examine
this section in detail and separate Items that are solely Army responsibility
from those that the contractor needs to address, and Include the latter in the
RFP. (For example, an assessment to reduce manpower requirements by
Army component is strictly an Army Issue which should not affect the
contractor. However, If Increases In force structure are required, those

3-7



increases are likely to affect the contractor's work and should, therefore, be
included in the RFP.) Also include any government furnished information
that the contractor will need in fulfilling contract requirements, such as the
TAD. In most cases the requirements of Paragraph 8 can be transferred
directly into the RFP using the illustrations that appear later in this chapter
and the RFP example in Chapter 4 as guides.

In ROC Paragraph 5, look for system performance requirements
(effectiveness and availability) which have direct impact on MANPRINT.
Also determine if there are soldier-machine interface (SMI) issues in this
section. SMI impacts on the manpower, personnel, and training domains
as well, making it a good place to start. Keep in mind that most Army
materiel must be operable and maintainable by both male and female
soldiers. Look for the workload and task difficulty placed on the soldier.
These can influence crew size, personnel skill levels, and training
resources required. Information and communication interfaces also are
highly important. Information is useful to the soldier only if it is visible,
audible, legible, or intelligible and then only if it is comprehensible. This
applies to information from machine to soldier and from soldier to soldier.
The MANPRINT requirements derived can be converted into RFP
requirements following the examples appearing later in this Chapter and
the RFP example of chapter 4.

3.2.3 Considering Other MANPRINT Requirements Sources. As noted, many
activities will have taken place by the time the RFP drafting is begun.
However, the RFP may have to be constructed while some of the
supporting documents are being written by other agencies. The IFP
drafter may find it necessary to use draft versions of these supporting
documents during preparation of the RFP. The ROC and the O&O Plan
are prime sources of MANPRINT input into the RFP. If the ROC or O&O
Plan have not yet been prepared or are inadequate in the MANPRINT area,
the HFEA may provide the needed coverage. The HFEA is usually a
fertile source of MANPRINT issues, some of which may need to be
translated into contractual requirements. Additionally, the ILS Manager
may be able to offer information on manpower, personnel, training, and
safety which may be available from a LSA in an earlier phase of the
materiel acquisition process.

3.2.4 Bridging Gaps in MANPRINT Requirements. For MANPRINT require-
ments to be effective in influencing the design of system hardware and
softwar'., all four of the essential components identified earlier must be
evident: (1) identification of the aptitudes of the soldiers who are projected
to be the system operators and maintainers, (2) statement of the maximum
training burden (in terms oi time and cost) that the Army can bear for the
new system, (3) statement of the minimum acceptable performance
expected from the soldier-machine system, and (4) statements of any
manpower or organizational limitations and requirements for the most cost
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efficient use of manpower. If any one of those four parts is missing, the
system designer (contractor) is offered an escape from what is intended to
be the responsibility of his design team for the ultimate performance of the
soldier-machine system in the field with Army troops. Consequently,
where any of the first four essential MANPRINT requirements shown in
Figure 5 are missing, they must be created and included in the appropriate
place in the REP.

a. Manpower Limitations. If manpower constraints are missing from the
0&0 Plan and the ROC, the REP drafter should check to see if a
HARDMAN analysis was conducted earlier. Findings from such analyses
are helpful in creating the manpower constraints needed for the REP. In
the absence of HARDMAN information, the RFP drafter should require in
the SOW that the contractor develop a structure which includes operations,
maintenance, and support elements that will support the system mission.
At a minimum, the structure evaluated should be at a level that contains
operator, maintenance and support considerations for that item of
equipment. Analyses of minimal organizational structures should be
conducted and the results traded-off with training cost and overall cost to
the Army.

SYSTEM CONCEPT (SC)

MArJPRINT FNCTION

REQUIREMENTS ALC~O

MANPOWER --- -----LIMITATIONS HADAE&EVALUATION

SOFTWARE
DESIGN DOES ANALYSIS SHOW

SOLDIER *CONCEPTS THAT SOLDIERS WITH
IDENTIFICATION .. . . . . THE IDENTIFIED

APTITUDES & THE YES
10PROPOSED TRAINING CNIU

TRAINING OPRTOS&ORGANIZATIONAL
LIMITATION MAINENA1NCE& STRUCTURE CAN

SOLIE TAINTENANC MEET THE SYSTEM N
COCETS 9 PERFORMANCE N

PODEROMNE 9------ SPECIFICATIONS?
STANDARDS

0. : ORGANIZATIONAL:
CONCEPTS

I: TYRELACE SC
ARMY INDUSTRY INDUSTRY

HOW MANPRINT REQUIREMENTS AFFECT INITIAL DESIGN
CON CEPTS
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b. Characteristics of User Personnel. If the Target Audience Descrip-
tion is missing, soldier aptitude requirements for inclusion in the RFP can
be created by identifying the MOS of the personnel forecasted as operators
and maintainers, and then noting the minimum "qualifying score" on the
Armed Services Vocational Aptitude Battery (ASVAB) subtests that
determine each MOS. The aptitude range for each personnel position can
be determined by calculating the lowest 20% of aptitude scores in that
MOS.

c. Maximum Training Burden. Statement of this burden presupposes
that the TRADOC combat developer who originated the requirements
document has inventoried the training resources his center has available
(considering all of the institutional training which must be supported for all
of the systems for which that school is the proponent) and has carefully
cWaculated what could be made available for the new system. In similar
fashion unit traning demands in terms of time, supplies, devices and
facilities must be assessed against available resources. For example, the
Army Reserve and National Guard have a limited number of training days
per year (37 and 38 days respectively); if the training requirement exceeds
available days, then their training readiness will suffer. How many
training days does an active Army unit have after subtracting time for
exercises, ARTEP's, maintenance, and local command requirements?
Will the sustainment training requirement fit in the available training box?
If not what are the alternatives if training readiness is to be maintained? I
Where no such calculation has been made, the RFP drafter can calculate a
rough equivalent by determining the time and cost of both institutional and
unit training for the system which will be replaced by the system about to be
acquired. Where a predecessor system exists, the training time required
to support it can be used as a rough baseline and a requirement not to
exceed or to reduce that time might be included in the RFP. Since
TRADOC will normally have an opportunity to comment on the completed
first draft of the RFP, TRADOC will have an opportunity to correct any
errors in such an approximation of the training burden.

d. Soldier Performance Standards.

(1) Different combinations of aptitude and training can produce the same
relatively consistent soldier performance. Since acquiring high-aptitudeI personnel or training low-aptitude personnel costs the Army money, there is
a natural trade-off which the Army wants the contractor's design team to
make between the use of high-aptitude personnel and the need to provide
excessive training for low-aptitude personnel. The contractor cannot
make that trade-off (Figure 6) unless he knows what level of performance is
minimally acceptable.
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CRITICAL TASK #2: AIM AND FIRE

APTITUDE INDIVIDUAL SOLDIER
WINDOW PERFORMANCE WINDOW
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4HIGH MAXIMUM TOLERABLE TRAINING BURDEN

l] \ /" Z f (Tirim and $)

TRAINING WINDOW

FIGURE 6
EXAMPLE OF APTITUDE, TRAINING, AND SOLDIER PERFORMANCE

TRADE-OFF

(2) Soldier performance standards can be developed analytically from
system performance specifications (as explained in detail in Reference 87).
The RFP drafter need3 to determine the "minimum acceptable per-
formance" value shown in Figure 6 in order for the contractor to be abbe
later to perform the trade-off illustrated in that figure. Even where the
requirements document may be ambiguous on some system performance
requirements, the analytic process that is necessary to determine minimum
acceptable soldier performance can be accomplished by:

(a) identifying the system missions and stating them in terms of
actions to be performed (Appendix A of Reference 88).

(b) analyzing those actions in terms of the functions to be performed
by the hardware, software, and soldiers (Appendix B of Reference 88).

(c) determining the critical soldier tasks for operations, maintenance,
and support of the system (Appendices C and D of Reference 88).

(d) calculating the time and accuracy requirements of oach critical
task based on the overall system performance requirements and (if
available) the system error budget.
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3.2.5 RFP Coordination. From the MANPRINT viewpoint, it is important that
the draft RFP be coordineted with the System MANPRINT Manager, if one
has been designated, the MJWG, the TRADOC System Manager, and the
ýLS Mar 'ger. In thP absence of a System MANPRINT Manager, co-
oidinativ-.i should be made with the System ILS Manager. (Note: Within
AMC the ILS Manager is usually designated the MANPRINT Manager.)
In the absence of a MJWG, coordination should be made with appropriate
agencies selected from among those listed in Chapter 2.

3.3 MANPRINT in the RFP Structure. The primary task of an RFP drafter is
to convey to industry what it is that the government wishes to procure.
Two skills are required: first, mastering the many technological areas that
must be covered in the RFP for a major system and, second, understanding
the laws, regulationis, and policies that govern RFP format and content.
Few individuals are experts in both. Consequently, this handbook has
beon prepai'ed to assist technological experts in communicating with
procurement specialists in preparing an RFP. It is important for the
"Lechnological expert to understand that an RFP has a reasonably slaidard
format that enables industry to develop cumpetence in readinrg and
interpreting RFPs. A new technology (like MANPRINT) does not obviate
the need for its practitioners to learn the well-established rules for
communicating with industry. In particular, it is important for the
MANPRINT expert to realize that there is not just a single place in the RFP
where MANPRINT matters should be inciu,'ed, but at least six:

a. The Executive Summary transmits to senior industry personnel the
major importance and emphasis the Army attaches to MANPRINT. This is
most effectively accomplished by summarizing the impact MANPRINT
issues will have in the source selection process.

b. The Statement of Work (SOW) states what the Army wants the
contractor to do (i.e., task statements) in developing the system. It
describes both the deliverables to be provided under contrao.t and the work
to be done to assure that the developed system performs as specified.

c. The System Specification describes how the system is supposed to
look and act (in Section 3, System Specification) and how these specified
looks arid actiorns are to be verified (in Section 4, System Specification),

d. The Contract Data Requirements List (CDRL) explains to an offeror
what information (often typed reports) the contractor will be required to
furnish to the government about the tasks being accomplished and the
performance of the h:,rdware and software being developed, how often, and
in what form. The process for preparing a CDRL is complex and highly
structured. In general, once the needed MANPRINT data are identified,
the specific data requirements and schedule of delivery are spelled out in
the RFP using DD Form 1423, "Contract Data Requirements List (CDRL)".
Each dcta item is keyed to a tasking in the SOW or to a specification
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requirement. The data must be described in terms of standardized Data
Item Descriptions (DIDs) which are themselves cataloged in the Acquisition
Management Systems and Data Requirements Control List (AMSDL),
Reference #89 provides an excellent and highly readable explanation of the
data requirements specification process.

e. Instructions to Offerors contains many helpful hints to an offeror
trying to write a responsive proposal. These instructions often include
coordination statements (e.g., that the MANPRINT and ILS programs
should not be conducted in a duplicative fashion), and instructions on what
specific matters must be covered in detail in the technical proposal. It
describes both the deliverables to be provided under the contract ana the
work to be done to assure that the developed system performs as specified.

f. Proposal Evaluation Criteria explain to an offeror how his technical
proposal will be evaluated by the Source Selection Evaluation Board
(SSEB). Both technical criteria and relative importance are shown.

3.3.1 MANPRINT in the Statement of Work.

a. General. In an RFP written for the Development/Proveout phase, the
SOW identifies the broad requirements which tlvr Army wants the
contractor to address in the development of a system. The focus is on the
contractor and the language in the SOW defines the minimum required
contractor efforts. A typical SOW for this phase might task the contractor
to implement a MANPRINT program; to collect and analyze human
performance data on equipment mockups or prototypes; to analyze results
of cost, schedule and performance trade-offs or perform production
planning to identify resource requirements for production; and to achieve a
required level of production readiness. Technical data requirements are
described using an appropriate Data Item Description, and delivery is
ordered using the Contract Data Requirements List (CDRL).

b. Specific. Prior to writing the SOW, reference to MIL-HDBK-245,
Preparation of Statement of Work (SOW), would be useful in understanding
the framework of the SOW and providing guidelines on tailoring SOW
statements to complement statements contained in the System Speci-
fication. As MIL-HDBK-245 is currently organized, MANPRINT domains
appear in various areas of paragraph 3, Requirements. For a variety of
-easons including cohesion, understanding, and impact, MANPRINT should
appear as a single subparagraph of paragraph 3 and should be further
subdivided into the six MANPRINT domains as shown in the example
below. The paragraph number used in the example is arbitrary and may
vary in actual practice.

(Note: Illustrations of MANPRINT applications throughout Chapter 3 are
enclosed with a black border for ease of Identification.)
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3.8 MANPRINT.

3.8.1 Planning and Execution. An adequately staffed MANPRINT
effort shall be dedicated to and be an integral part of the hardware and
software analysis, design, development, and test process. A MANPRINT
program limited to ex post factor review is not acceptable. Accordingly,
a MANPRINT Program shall be planned and executed to meet the
Development/Proveout objectives, characteristics and constraints set forth
below and in the System Specification. The program shall effectively
integrate the MANPRINT domains with one another, with the ILS and
Quality Assurance Programs, and with the design process.

3.8.2 Objective. The objective of the MANPRINT effort shall be to
integrate all elements of the system involving soldier performance and
safety and, based thereon, to influence system design so as to optimize
total system effectiveness.

3.8.3 Scope. MANPRINT Program elements shall include man-
power and personnel requirements, training programs, HFE, system
safety considerations, and biomedical and health hazards from concept
design through deployment. The emphasis of MANPRINT shall be on:
(1) early recognition and resolution of soldier operational, maintenance,
and support issues; (2) system performance (effectiveness and
availability) to include personnel performance; and (3) fielding of a system
which meets the total operational and support unit requirements. The
MANPRINT Program shall be coordinated with ILS, RAM, and LSA
activities to achieve an integrated overall effort without duplication.

3.8.4 MANPRINT Program Emphasis Areas. Within the context of
the above considerations, the MANPRINT program shall include and
emphasize as a minimum the following domairns:
3.8.4.1 Manpower and Personnel. The contractor shall develop and
use a manpower and personnel requirement model, to evaluate the impact
of hardware design features on the manpower structure required for
operation and support of the XXXX system. The model shall provide a
means to evaluate the influence of design changes on the manpowor and
personnel structure. Based on task analysis (para. 3.8.4.3.2.d), the
contractor shall identify the aptitudes, Military Occupational Specialties
(MOS) and grade levels required for successful operation, maintenance,
and support of the XXXX system. HARDMAN comparative analyses may
be used to establish a baseline of manpower and personnel requirements
of the proposed system. These data shall be available at all program
reviews.
3.8.4.2 Training. The contractor shall (1) develop a system training
package to support institutional and non-institutional training for operator,
maintainer, and support personnel; (2) optimize training system
effectiveness to reduce trairning time; (3) use the Integrated Training
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System (ITS) to train TT/OT personnel to mission-ready skill levels (final
acceptance of the ITS shall be contingent upon successful demonstration
of training at OT); (4) conduct tradeoff analyses to determine the optimum
extent of embedded training features, taking into account such factors as
cost, weight, maintenance, support, institu-lional and unit training burden,
contribution to soldier proficiency and to refresher training; (5) develop all
courseware for the above.

3.8.4.3 Human Factors Engineering.

3.8.4.3.1 General. A human factors engineering effort shall be pro-
vided to achieve the required effectiveness of personnel performance
during operation, maintenance, and support and to make economical
demands upon manpower resources, skills, training, and costs. While a
detailed human engineering plan and formal program are not required,
HFE shall be a specific component of analyses, design activities, and
operating and maintenance procedures throughout development and
testing.

3.8.4.3.2 Technical. HFE shall be undertaken in accordance with
paragraphs of MIL-H-46855B as applicable to full-scale engineering
development of the XXXX system. HFE shall be integrated into the XXXX
system and shall include but not be limited to the following:

a. Analysis of equipment and procedure design of the XXXX system in
general and the in particular.

b. Analysis of design trade-offs that affect user-system Interface such
as..
c. Integration of human engineering design criteria and human
performance requirements into soldier-machine interfaces and optimal
equipment handling, placement, storage, and access.

d. Analysis of tasks required to operate, maintain, and support the
XXXX system including, pre-operational, post-operational, and operations
under all weather, threat and degraded mode conditions.

e. Integration of HFE into test planning, accomplishment, and reporting.

(Note: Paragraph 3.8.4.3 above was adapted from Reference #86.)

3.8.4.4 System Safety. The contractor shall conduct a system safety
program (SSP) lAW Task 100, MIL-STD-882. The SSP shall integrate
safety (consistent with mission requirements) into the design and
qualification of the XXXX system including the Training Device System.

3.8.4.4.1 SSP Matagement and Control. The following MIL-STD-882
tasks and specific requirements are Imposed to ensure adequate
management and control of the SSP.
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Task 101 5SF

Task 103 System Safety Reviews. System Safety shall be an agenda
item at all design and program reviews. A risk assessment of any
unresolved deficiencies identified in the XXXX system with respect to
safety shall be presented along with guidance for corrective or
controlling action. Contractor shall conduct quarterly SSP Reviews
(combined with quarterly technical reviews) to assess the status of
compliance with the program requirements. Reviews shall include:
(a) Review of program progress and compliance with major safety
milestones; (b) Review of newly recognized hazards (past 120 day
period) and changes in the degree of control of previously identified
hazards; (c) Inventory of all Identified hazards tabulated by sequence
number and its status: open, closed, or monitor; (d) Status of all
recommended corrective actions that have not been implemented; and
(e) Significant cost and schedule changes that impact the SSP effort.

Task 104 System Safety Working Group Support.

Task 105 Hazard Tracking and Risk Resolution.

Task 106 Test and Evaluation Safety.

3.8.4.4.2 SSP Analysis, Assessment and Reports. The following
MIL-STD-882 tasks and specific requirements are imposed to ensure
adequate engineering and system design.

j Task 203 Subsystem Hazard Analysis.

Task 204 System Hazard Analysis.

Task 205 Operating and Support Hazard Analysis.

Task 207 Safety Verification.

Task 209 Safety Assessment.

0 3.8.4.4.3 Surface Danger Area Determination. The contractor shall
determine surface danger areas, define airspace reservation require-
ments, and projectile trajectories. Considerations shall include both wea-
pons and lasers. The contractor shall develop range safety recoin-
me ndations.

3.8.4.4.4 Radioactive Material. The contractor shall prepare a listing
of all radioactive material or items contained In the XXXX system. The

* list shall include the chemical composition and description, physical form,
and activity of the finished item(s) in the use, maintenance, transportation
and storage of the XXXX system or components thereof.
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3.8.4.5 Health Hazards. The contractor shall identify all biomedical
and health hazards present during the operation and support of the XXXX
system hardware to include natural and indluced hazardous environments
and provide results at the System &.ifety Working Group (SSWG)
meetings.

3.3.2 MANPRINT Inputs to the System Specification.

a. General. In most cases, the Systemi Specification for a major Army
system will have been prepared in accordance with MIL-STD-490,
Specification Practices. MIL-STD-490 is, at this writing, in its "A" revision
(dated 4 June 1985), and a "B" revision is rnow being prepared. MIL-STD-
490 is a DoD document, with the Air Force Systems Command as
proponent. As MIL-STD-490A is currentlyty organized, the six MANPRINT
domains are scattered throughout the docnient. (One early draft of MIL-
STD-490B groups the MANPRINT domainst together, vastly simplifying the
preparation of input to a system speofication,)

b. Specific. Before attempting to prepare MANPRINT Inputs to a
system specification, the writer needs to ver,,y which revision of MIL-STD-
490 is being used as the blueprint for the. specification. For the "A"
revision, MANPRINT inputs should be made 'o the following paragraphs:

(1) Paragraph 3.2.1 Perfoimance Chura ,,ýristics. This paragraph
becomes the figurative anchor for all subsequent MANPRINT input to the
system specification by establishing that (1) a 1",anned system" Is being
developed and that the soldiers whc will operate, maintain, and support the
system have already been identified; (2) soldier performance is to be
considered in calculating system performance (effectiveness and
availability); and (3) there may be certain soldier performance standards
which must be achievable in the fielded system. A good example of a
performance specification suitable for inclusion in this paragraph is shown
here:

3.2.1 Performance Characteristics. The design of the system shIll
provide a soldier-machine interface (SMI) which allows the "ready" XM99,
operated by soldiers identified in th. target audience description with no
more skill attainment/sustainment training than described below, to
engage a stationary threat system at 1/2 maximum range of the XM99
within 15 seconds after detection with 7 kilometer visibility in a benign
countermeasures environment. Engagement time of 23 seconds after
target Identification is desired under NBC, night, and/or other adverse
conditions. The hit probability (Ph) for such an engagement shall be at
least .87 when calculated by an equation/formula containing one or more
specific terms describing the soldier performance of critical operations
tasks. Ph of at least .71 is desired under NBC, night, and/or other

0P adverse conditions. Until test data are available for use In this
calculation, a value not to exceed .9 may be substituted for any such term.
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(2) Paragraph 3.2.2 Physical Characteristics. This paragraph shall
state any physical characteristics of the system hardware that are of
particular concern to the MANPRINT program. Among the characteristics
often covered in this paragraph are weight, size, portage (including
disassembly and component handling), equipment actions and energy types
and levels to be controlled, NBC provisions, ingress/egress, and access
provisions. An example is:

3.2.2 Physical Characteristics.

3.2.2.1 Weight. The system hardware which Includes an antenna unit,
a power unit (or interface to host vehicle power), a reviewer processor unit
and a control display unit and other components required to keep the
system in continuous operation for at least eight hours, shall weigh 22.5
kg or less (desired) to 30.0 kg (required/maximum).

3.2.2.2 Configuration. The physical shape of the hardware shall be
compatible with suitably clothed and equipped user-population. The
systems shape and weight 3hall be in conformance with paragraph b.11 of
MIL-STD-1472.

3.2.2.3 Length. The carry length of the largest hardware component
shall not exceed 50 centimeters with 40 centimeters desired.

3.2.2.4 Health and Safety. The design of hardware components shall
be conform to the health and safety requirements of paragraph 5.13 of
MIL-STD-1472 and paragraphs 5.1 and 5.2 of MIL-STD-1474.

3.2.2.5 Chemical Agents/Paints/Deterioration Control. The hard-
ware components shall be designed to resist chemical agents, to facilitate
chemical decontamination and to afford protection from corrosion and
deterioration.

3.2.2.6 Portability. The hardware components shall be designed to
separate into man-portable loads, each with Its own back-pack for long
distance carrying. Components shall have the capability for rapid
movement carry. The design shall be In accordance with paragraph 5.11
of MIL-STD-1472.

(3) Paragraph 3.3.6 Safety. This paragraph shall contain the health
and safety provisions applicable to the system for minimizing the risks to
personnel of mechanical hazards and exposure to poisons, toxic gases,
extreme temperatures, and radioactive substances. An example is:

3.3.6 Biomedical, Health Hazard, and Safety Assessment. The
system hardware shall incorporate safety features to protect operator and
maintenance personnel, facilities, end the item Itself during operation,
maintenance and storage. System design shall be in conformance with
the health and safety requirements of paragraph 5.13 of MIL-STD-1472

I and paragraphs 5.1 and 5.2 of MIL-STD-1474.
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(4) Paragraph 3.3.7 Human Engineering Program (HEP). Human
engineering requirements for the system shall be specified here and
applicable documents (e.g., MIL-STD-1472) included by reference. This
paragraph should also specify any special or unique requirements (e.g.,
constraints on allocation of functions to personnel and communications and
personnel/equipment interactions). Included should be those specific
areas, stations, or equipment which require concentrated human
engineering attention due to the sensitivity of the operation or criticality of
the task (i.e., those areas where the effects of human error would be
particularly serious). An example is:

3.3.7 Human Engineering Program (HEP). Design, selection, and
arrangement of equipment shall be such as to ennure ease, efficiency,
and safety of operation in performance of all necessary functions by
operational and maintenance personnel. The human factors engineering
data requirements of paragraphs 5.4, 5.5, 5.6, 5.9 and 5.13 of MIL-STD-
"1472 shall apply.

3.3.7.1 Operator Task Development. Human engineering principles
"and criteria shall be applied in developing an optimum arrangement of
operator tasks and subtasks. Particular attention wil! be paid to any
requirements for multiple sequential actions (in terms of number of
simultaneous tasks or task complexity) which might result in a potential
for catastrophic failure of the system.

(5) Paragraph 3.6 Manpower, Personnel, and Training. The
original parameters of this paragraph have been expanded to Include the
manpower domain of MANPRINT. Requirements stated in this paragraph
are the basis for ultimate determination of system MPT requirements.
Requirements include but are not limited to the total number of personnel
that may be allocated to the system; number and types of operational crew
personnel; other organizational limitations; the aptitude constraints for
soldiers projected to operate, maintain, and support the system; and the
maximum training burden that the Army can tolerate In operating and
maintaining the system. The requirement to consider embedded training
as the preferred alternative shall be explicitly stated. An example is:

3.6 Manpower, Personnel, and Training.

3.6.1 Manpower. There shall be no new MOS or personnel
requirements generated above current unit TOE/TDA authorizations for
the XXXX system that is to be replaced. Current XXXX system
requirements are as follows:

a. MOS: MOSC 11B10, 11B20, 11B30, 11B40, and 11B50
b. Force Structure:
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Grade Skill Level Authorized
E3-E4 SLO 15,648
E5 SL2 4,225
E6 SL3 3,756
E7 SL4 2,034
E8-E9 SL4 1,408

3.6.1.1 Crew Size. Maximum opr, iunul crew size shall not exceed
two (2) soldiers, including an operator c.nd an assistant operator. In
emergencies, the system shall be fu; narable by one soldier for not less
than a continuous four (4) hour period.

3.6.1.2 Maintenance Tasks. Maintenance tasks shall decrease by
10% from the 39 tasks required by the current XXXX system. No
maintenance task shall require more than one soldier. Maintenance
tasks shall not result in manpower increases at the Unit and Intermediate
levels.

3.6.2 Personnel. The Target Audience Description (see Section J)
lists the expected aptitude levels (ASVAB scores) of soldiers who have
been identified as the likely operators and maintainers of the XXXX system
hardware.

3.6.2.1 Cognitive and Physical Requirements. The system
performance cited in paragraph 3.2.1 of this specification shall be
achievable by soldiers whose ASVAB scores are in the lowest 20th
percentile of the scores authorized for each M")S. They shall have a
physical profile at least 111221 as defined by AR 40-501.

3.6.2.2 Maintenance Workload. The XXXX system hardware shall
be maintainable to the degree cited in paragraph of this specification by
personnel holding MOS XX with OF/EL scores of 100. It is desirable that
maintenance tasks be simplified so that those maintenance standards can
also be achieved by personnel holding MOS XX with OF/EL scores of 85.

3.6.3 Training. Training programs and equipment shall be designed to
permit a fully-trained gunner to correctly perform the tasks required to fire
a round 95 percent of the time. A fully-trained gunner is defined as a

soldier who has attended an Initial operator training program not to exceed
48 hours duration in order to achieve an initial proficiency and who has
subsequently had not less than six nor more than ten hours/quarter
retraining in order to retain that initia: level of proficiency. Embedded
training (ET) shall be the first training alternative considered.

3.6.3.1 Training Modes.
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3.6.3.1.1 Factory Training. Factory-conducted training programs shall
(1) provide factory training for government personnel to meet TT/OT
requirements based on latest system configuration (production prototype,
not engineering prototype ITS), (2) provide, maintain, support, and deliverall training hardware, software, and courseware required to conduct
factory training, (3) include staff planner courses during Develop-
ment/Proveout, and (4) provide each student a training package (i.e.,

appropriate courseware and study materials).

3.6.3.1.2 Institutional Training shall: (1) qualify both initial entry and
trained in-service personnel for all operator, maintainer, and support
designations; (2) provide for a 25-percent student surge capability; (3) use
the systematic group-paced approach in accordance with TRADOC Reg
350-17.

3.6.3.1.3 Non-institutional Training shall: (1) support operator, main-
tainer, and support sustainment training that is task oriented for each skill
level; (2) provide sustainment training to maintain operator, maintainer,
and support proficiency in infrequently performed tasks, especially for
low-density MOS. Sustainment training shall be based on a skill
retention analysis.

3.6.3.2 Training Device Systems.

3.6.3.2.1 Training Devices. Training devices shall be based on and
exhibit traceable, hierarchical relationships to the operator, maintainer,
and support tasks (individual and collective) for which each individual
device will train. Multiple use of a device or different devices for
collective training or for instructor use shall be provided where
appropriate.

3.6.3.2.2 Hardware Requirements. Training devices shall replicate
XXXX system hardware in configuration, function, and performance to the
degree of fidelity necessary to train operator, maintainer and support
functions, tasks, and skills to the level of proficiency specified in
government-developed evaluation criteria, (i.e., ARTEP, ATM, ITEP, STP,
SQT). Devices shall produce positive training transfer. Growth
potential for training equipment shall functionally match growth potential in
fielded equipment. The design of training devices shall optimize cost,
training, and MANPRINT effectiveness.
3.6.4 MPT vs. System Design Sensitivity. Alternative system design

solutions shall analyze the impact of design variations upon MPT
requirements. Designs that require an increase in manpower
authorizations (operatorlmaintainer/support personnel) above the level
required by the system to be replaced will be rejected from further
consideration.
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3.6.5 Task Analysis. A task analysis shall document thb operational,
maintenance and support manpower and personnel requirements and the
task time- line analysis to include operations under all weather, threat and
degraded mode conditions. Critical tasks proposed for automation shall
be accompanied with a detailed rationale setting forth the increase in
performance effectiveness expected to be realized. Analytical efforts
shall be iterated as operator, maintainer, and support personnel
performance data are derived and validated during development and test.

(6) Paragraph 4.1.2 Special Tests and Examinations. The MANPRINT-
specific tests proposed for the system (including syctem technical testing
and projected operational testing) should be described in this paragraph.
The effectiveness of MANPRINT in an RFP and in the subsequent contract
depends almost entirely on the quality of MANPRINT test and evaluation
(T&E) requirements. The RFP should motivate the offerors to consider the
six MANPRINT domains in preparing their proposals. The subsequent
contract should state legally-enforceable contract requirements to: (1)
perform MANPRINT tasks, (2) build MANPRINT characteristics into the
hardware and software being developed, and (3) report on both of the
above. Clearly the incentive to do MANPRINT work is directly related to
its visibility at the end of the contract. Army Regulation 602-2 requires (in
paragraph 2-12) that soldier performance data (on critical operations and
maintenance tasks) be collected and included in any calculations of system
effectiveness and availability which are presented at ASARC reviews.
This portion of the RFP should reflect the provisions of that regulation by
requiring the contractor to collect and report (via DI-H-7058) early human
performance data. Where the Army has already developed equations for
assessing the system being acquired, the contractor should also be
required to report periodically on both the effectiveness and availability of
the developing system by showing the results of such calculations when
human performance data are included. If the Army has not yet developed
a scheme for measuring system performance and availability by the time
the RFP is to be released, offerors should be advised to propose their own
quantitative scoring concepts, with equations that systematically consider
soldier performance of critical operations and maintenance tasks. In this
instance, Reference 87 will be especially helpful to an RFP drafter.

3.3.3 MANPRINT in the CDRL.

a. Purpose: The RFP SOW explains to the offeror what tasks need to
be performed by the contractor. The CDRL on DD Form 1423 identifies for
the offeror what written reports and other deliverable data the contractor
will be required to submit concerning those tasks. The format and content
for each such report are contained in a DID on DD Form 1664 (not included
in this handbook). In preparing the DD Form 1423, the goal is to limit
information to that actually required for the specific procurement.
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Information requirements are minimized by "tailoring" the DID (i.e., lining
out on the face of the DD Form 1664 those requirements which are
unnecessary in this particular procurement). Reference 89, written from
the hum-in engineering point of view, is an excellent guide to the process of
selecting Data Item Descriptions for an RFP and describing them correctly
on a DD Form 1423.

b. Selecting MANPRINT DIDs: Listed in Table 1 are some of the most
common MANPRINT-related DIDs authorized for use in DoD acquisition
programs by the AMSDL dated April, 1986. [Changes to the AMSDL are
distributed every six months, and several specifications and standards
linked to manpower, personnel, and training are currently under revision.
Consequently, it is assumed that several of the DIDs now listed in Table 1
will be changed in the near future.] DIDs should be selected from this list
(which is not all-inclusive) based on the Army's actual need for information
from the contractor, not on the content of a CDRL used in a prior
procurement. Because many of the DIDs listed in Table 1 were in
existence before the MANPRINT Program was announced, several
individual DIDs cover more than one of the six MANPRINT areas (and
therefore appear more than once in Table 1). Such DIDs should be given
priority for selection, since their use facilitates the integration of the six
MANPRINT domains.
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TABLE 1

MANPRINT-Related Authorized Data Item Descriptions

A. MANPOWER

Number Title
DI-ILSS-80077 Manpower, Personnel, and Training Analysis Report
DI-ILSS-80114 Logistic Support Analysis Record (LSAR) Data

B. PERSONNEL

Number Title
DI-H-1 300 Personnel and Trainhig Requirements
DI-H-7058 Human Engineering Test Report
DI-H-7068 Task and Skill Analysis Report
DI-H-7091 Personnel Performance Profiles
DI-H-25713B Task Listings Report
DI-H-33059 Qualitative and, Quantitative Personnel Information
DI-HFAC-80243 Personnel Planning Report
DI.-ILSS-80078 Personnel Performance Profiles
DI-ILSS-80115 LSA-015, F),equential Task Description Report
DI-S-3606 Personnel Trade-Off Analysis Report

C. TRAINING

Number Title
DI-H-1300 Personnel and Training Requirements
DI-H-10010 Common Training Analysis Base
DI-H-3258A Training Support Data
DI-M-6152A Manuals, Operation and Maintenance Instruction, Maintenance

Training Equipment
DI-H-7066 Training and Training Equipment Plan
DI-H-7067 Training Course Proposal
DI-H-7069 Training Course/Curriculum Outlines
DI-H-7072 Audiovisual Aids, Master Reproducibles, and Review Copies

for Training Equipment and Training Courses
DI-H-7076 Instructor's Utilization Handbook for Simulation Equipment
DI-H-7090 Training Path System Documentation
DI-H-25711 B Training Development and Support Plan Report
DI-H-25713B Task Listings Report
DI-H-25718B Trainer Functional Description Report
DI-H-25721 B Training Support Requirements Report
DI-H-25724B Student Training Materials
DI-H-25728B Instructor Training Course Materials
DI-H-25774B Training Program Work Report
DI-ILSS-80047 Training Course Standards
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TABLE 1 (continued)

DI-ILSS-80076 Training Program and Training Equipment Plan
DI-ILSS-8007 7  Manpower, Personnel,and Training Analysis Report

DI-ILSS-80084 Training Material Outline

DI-ILSS-80143 Training Plan

D. HUMAN FACTORS ENGINEERING

Number Title
DI-H-7051 Human Engineering Program Plan
DI-H-7052 Human Engineering Dynamic Simu!ation Plan
DI-H-7053 Human Engineering Test Plan
DI-H-7054 Human Engineering System Analysis Report
DI-H-7055 Critical Task Analysis Report
DI-H-7056 Human Engineering Design Approach Document--Operator
DI-H-7057 Human Engineering Design Approach Document--Maintainer
DI-H-7058 Human Engineering Test Report
DI-H-7059 Human Engineering Progress Report

DI-HFAC-80241 Human Factors Technical Report
DI-HFAC-80242 Humrp Factors Design Analysis Report
DI-H-80241 Hui,., Factors Technical Report
Di-H-80242 Hum, 'actors Design Analysis Report
UDI-H-20002A Report, Design Review

E. SYSTEM SAFETY

Number Title
DI-H-1 321 B Explosive Hazard Classification Data
DI-H-1 329A Accident/Incident Report
DI-H-1336 Noise Measurement Report
DI-S-1 838 Standard Operating Prr cedures for Hazardous Materials
DI-SAFT-80100 System Safety Program Plan
DI-SAFT-80101 System Safety Hazard Analysis Report
DI-SAFT-80102 Safety Assessment Report
DI-SAF'I-80103 Engineering Change Proposal System Safety Report
DI-SAFT-80104 Waiver or Deviation System Safety Report
DI-SAFT-80105 System Safety Program Progress Report

F. HEALTH HAZARDS

Number Title
DI-SAFT-80106 Occupational Health Hazard Assessment Report
DI-MISC-80123 Medical and Health Plan
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3.3.4 MANPRINT Paragraph in the Instructions 'do Offerors. Th" section of
the RFP will typically include a subsection on Instructions for Proposal
Preparation. MANPRINT also contributes to this subsection. The
following illustrative instructions are based on a major notional system:

L.1 MANPRINT. The MANPRINT Program Plan shall address each of
the six MANPRINT domains, their integration and Zhe integration of

MANPRINT into system development. The offeror shall submit a
MANPRINT Program Plan detailing the approach to satisfy the require-
ments of the System Specification.

This MANPRiNT Program Plan shall include a list of demonstrations, test
plans and reports and their schedule of accomplishment. The offeror, as
part of the MANPRINT Program Plan, shall provide a Human Engineering
Program Nan (HEPP) using DI-H-7051 as a guideline. The following, as
a minimum, shall be included as separate MANFRINT Program Plan
sections:

L.1.1 Proposed MANPRINT organization and number and qualifications
of personnel assigned to co~nduct call MANPRINT functions. The plan
shall identify the MANPRINT management structure and the lines of
communication arid approval within .he MANPRINT program and with
design engineering.

L.1.2 Detailed description of how the offeror intends to incorporate HFE
design principles, including software and hardware integration efforts, for
system operation and maintenance. HFE issues, procedures, and

documents proposed fcr utilization in trade-off analyses must be
identified,

L.1.3 Proposed program for assessing biomedical and health hazardsUi and the integrat~on of recommended corrective action with the System
Safety Program.

LS1.4 Description of method to be usgd in determining numbers o
personnel and aptitudes required for system operation and maintenance.

L. 1,5 Integrated Training System Plan (ITSP) shall describe in detail the
contractor approach to satisfying System Specification requirements. It
shall address: (1) task ana!ysis methodology; (2) job analysis to be applied
to each proposed MOS, ASI, SC, SSI, and SQl; (3) method used to identify
aptitude-sensitive critical tasks; (4) method to derive instruc-tional
techniques to overcome learning difficulties; (5) skill retention analysis
method used in determining type and frequency of sustainment training;
(G) embedded training features and tasks trained; (7) statement of
qualifications, experience, and availability of key training develop-
ment/instructor personnel in job anaiysis, task aaialysis, and curriculum
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•• development; (8) student surge training capability (peacetime); (9) course
evaluation methodology; (10) plan/schedule for validation of the ITS
ernsuring adequate time for government verification using validated
manuals prior to TT/OT; (11) procedure for timely ITS updates; (12)
milestone schedules for total ITS efforts including STP delivery.

L.1.6 Training Device System (TDS) Plan shall describe the TDS in
accordance with the appropriate paragraphs of the System Specification.
The plan shall address: (1) the training device (2) training device
substantiating data, and (3) associated training device management and
support programs.

L.1.7 The MANPRINT Program Plan shall show the coordination of the
MANPRINT program with ILS, RAM, and LSA activities to achieve an
integrated overall effort without duplication. The plan should provide for
and show how these several efforts will be supported by a common soldier
performance data base and non-duplicative systems analyses.

3.3.5 MANPRINT Proposal Evaluation Criteria.

a. This section of the RFP informs the offeror of the specific factors upon
which the evaluation of his proposal will be based. These factors are
tailored to cover what the government considers important for the4 attainment of specific program objectives. The following is one example
of an Evaluation Factors for Award section of an RFP:

M.1 Basic for Award. Program contract award shall be based on the
results of a complete Government evaluation in accordance with this
section and shall be made to the offeror whose proposal is evaluated as
offering the optimum approach for the attainment of program objectives
considering Technical, MANPRINT, Integrated Logistic Support, Life-
Cycle Cost, and Management factors.

M.2 Evaluation Approach. Proposal evaluatior will be divided into
five areas. In order of importance, these areas are: (1) Technical; (2)
MANPRINT; (3) Integrated Logistical Support; (4) Life-Cycle Cost; and (5)
Management.

b. Each major evaluation area is then subdivided into elements for a more•0 detailed discussion of the evaluation against selected technical criteria.
The MANPRINT area in the preceding example would look like this:

M.2.2 MANPRINT (Manpower, Personnei, Training, Human Factors
Engineering, System, Safety, and Health Hazards Assessment.
MANPRINT shall be evaluated in three stages. First, application of
management criteria will focus on the offeror's initial competence in
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carrying out a MANPRINT program. Second, domain criteria will
examine the six traditional domains separately. Finally, systems
integration criteria will look at the system as a whole and examine its
subsystem interactions and relations to higher-level goals.

M.2.2.1 Management. Evaluation criteria for this element indecreasing order of importance shall be Offeror's (a) concept for in-

corporating MANPRINT into system design, (b) Proposed MANPRINT Org-
anization, (c) concept for the MANPRINT Program Plan, (d) MANPR3INT
personnel, and (e) cost.

a. Concept for Incorporating MANPRINT into System Design.
The adequacy of offeror's concept for assuring that the system design
will reflect MANPRINT goals and constraints shall be evaluated.

b. Proposed MANPRINT Organization. The offeror's proposed
MANPRINT organization, level of effort, lines of authority, visibility to
top management and potential impact on assuring MANPRINT design
influence shall be evaluated.

c. Offeror's Concept for the MANPRINT Program Plan. The
depth and credibility of offeror's concept for developing a MANPRINT
Program Plan based on requirements in the SOW shall be evaluated.

d. MANPRINT Personnel. The capability of the offeror's
personnel (including key subcontractor personnel) for performing the
MANPRINT task, required by the SOW shall be evaluated.

e. Cost. The adequacy of the offeror's cost analysis in relation to
MANPRINT areas outlined in the SOW shall be evaluated.

M.2.2.2 Domains. The six MANPRINT domains, each of equal
importance and each with separate criteria, shall be evaluated as follows:

M.2.2.2.1 Manpower. The evaluation criteria for this domain, in
decreasing order of importance shall be (a) Analyses, and (b)
Understanding force structure concepts.

a. Analyses. The credibility and depth of detail with which the
offeror proposes to conduct trade-off and sensitivity analyses and
subsequently apply the results shall be evaluated.

b. Understanding force structure concepts. The offeror's
understanding of force structure constraints and ability to analyze
system impact on the current force, using appropriate outputs of ECA,
HARDMAN analysis and BOIP/QQPRI data shall be evaluated.

3-28



£Ufl~~~~~~~~ AnS4C 1251F1 1~ttV % nN-T7n 71nU W- 'S .g5 1.. 'S. iTI ,.. fc -n 1&" 7 l V ' -- r5W i ,'Cr f.*lt' ,J .

M.2.2.2.2 Personnel. The evaluation criteria for this domain in de-
creasing order of importance shall be (a) Responsiveness to the RFP, and
(b) Analyses.

a. Responsiveness to the RFP. The off eror's compliance with and
response to the constraints and guidance provided in the SOW and the
system specification shall be evaluated.

b. Analyses. The credibility and depth of detail with which the
offeror proposes to conduct trade-off and sensitivity analyses
concerning soldier aptitude requirements for operations, maintenance
and support tasks and subsequently to apply the results of those
analyses in hardware and software design activities shall be evaluated.

M.2.2.2.3 Training. The evaluation criteria for this domain in
decreasing order of importance shall be (a) Analyses and (b) Training
Concepts and Implementation.

a. Analyses. The credibility and depth of detail with which the
offeror proposes to conduct trade-off and sensitivity analyses between
aptitude (soldier ASVAB scores), training (time and cost), and resultant
soldier performance and subsequently to apply the results of those
analyses shall be evaluated. The contractor's application of trade-off
analysis to save resources while maintaining unit readiness shall be
evaluated.

b. Training Concepts and Implementation. The contractor's
ability to plan, establish and implement an Integrated Training System
package to support institutional and non-institutional training shall be
evaluated. Offeror's analysis of system training requirements
throughout the total force using ICTP, service school surveys, task
analyses, and other appropriate data shall also be evaluated.

M.2.2.2.4 Human Factors Engineering. The evaluation criteria for
this domain in decreasing order of importance shall be (a) Responsiveness
to the REP, (b) Credibility of Proposal, and (c) Management.

a. Responsiveness to the RFP. The contractor's compliance withiand response to the constraints and guidance provided in the SOW
and the system specification shall be evaluated.
b. Credibility of Proposal. The *contractor's depth of planning,
implementation of procedures, methods of controlling costs and level
of detail shall be evaluated.
c. Management. The contractor's approach in identifying and
documenting functional and physical characteristics of the sys .tem,
controlling changes, and maintaining and reporting status accounting
shall be evaluated.
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M2.2.2,.5 System Safety. The criteria for System Safety evaluation are
of equal importance and include (a) Identification of risk and impact, and
(b) Credibility of Proposal.

a. Identification of Risks and Impact. The contractor's approach
to identify and respond to risks in system design as they relate to
system safety shall be evaluated.

b. Credibility of Proposal. The contractor's depth of pla-nning and
implementation of procedures shall be evaluated.

M.2.2.2.6 Health Hazard Assessment. The criteria for evaluation of
this domain shall be of equal importance and shall consist of (a)
Responsiveness to the REP, and (b) Identification of Risks and Impact.

a. Responsiveness to the RFP. The contractor's compliance with
and response to constraints and guidance provided in the SOW and
the system specification shall be evaluated.
b. Identification of Risks and Impact. The contractor's approach
to identify and respond to risks in system design as they relate to
health hazards shall be evaluated.

M.2.2.3 System Integration. The criteria for an overall evaluation of
MANPRINT in decreasing order of importance shall be (a) SMI, (b)
Analyses, (c) Feedback, (d) Coordination, and (e) data collection.

a. SMI.I The adequacy of the contractor's procedures for
integrating man and machine within the system (e.g. relating
engineering decisions to soldier performance) shall be evaluated.
b. Analyses. The contractor's approach using trade-off analysis
and sensitivity analysis to consider design alternatives and identify
performance measures among functional areas (e.g., MANPRINT vs.
technical) shall be evaluated.

c. Feedback. The contractor's efforts to provide feedback
between system design and MANPRINT analysis, particularly early in
the design phase to assist resolution of problems, shall be evaluated.

d. Coordination. The means and procedures proposed by the
contractor for coordination, sharing of data, and avoidance of
duplication among ILS, RAM, and MANPRINT programs shall be
evaluated.

e. Data Collection. The contractor's procedures for data
collection and analysis commonly shared by all MANPRINT domains
shall be evaluated.
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CHAPTER 4

EXAMPLE OF MANPRINT IN AN RFP

This chapter introduces a fictitious weapon system called the ZAPPER as it enters
the DevelopmentlProveout phase of the materiel acquisition process. The pur-
pose of Chapter 4 is to expand upon Chapter 3 by showing, through example, how
MANPRINT requirements may be selected, modified, and organized to meet the
needs of a mock "real world" system. To illustrate how MANPRINT statements
are put into the RFP, the ZAPPER has been made sufficiently complex to require
some ingenuity in resolving MANPRINT issues in the system. While these entries
reflect the guidance of Chapter 3, they are not "cold copy" from the illustrative
paragraphs of that chapter. Instead, that guidance is tailored to fit the require-
ments of the specific weapon. The result is an RFP example organized for devel-
opment of the ZAPPER. It must be emphasized that the example is only a partial
RFP with a focus on MANPRINT entries. Some non-MANPRINT sections are
abbreviated while other sections are omitted entirely. This treatment of non-

MANPRINT material is deliberate. Thus, the contractions and omissions do not
indicate that this material is unimportant; but simply that the illustrative purpose of
this chapter does not "equire its presence. Finally, while this chapter is intended
specifically as a modb. for MANPRINT requirements in the Development/Proveoutt phase of a system development program, many of its parts (particularly the
language used to require integration of the six MANPRINT domains with one
another and all of MANPRINT with other specialty programs) are also appropriate
for RFPs both earlier and later than the phase illustrated here.

For ease in identifying specific iANPRINT inclusions in an RFP, all MANPRINT
entries in this example are highlighted.
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DEPARTMENT OF THE ARMY
U.S. ARMY BALLISTICS COMMAND

FLINTSTONE ARSENAL, GEORGIA 68477-5411

REPLY TO

ATTENTION OF

AMCPM-Z Date

SUBJECT: Executive Summary - Request for Proposal (RFP), ZAPPER Anti-Armor
Weapon System, Development/Proveout Phase

TO WHOM IT MAY CONCERN:

1. The U.S. Army is pleased to solicit your proposal for the Development/ Proveout
Phase of the ZAPPER Anti-Armor Weapon System.

2. Description: The ZAPPER is to be a man-portable, anti-armor weapon system
designed to be highly effective against advanced armor concepts expected to be fielded
against U.S. and Allied forces in the mid-1990s. The weapon is envisioned as a simple-to-
operate, easily and economically maintained, rugged and reliable infantry system. The
Army will give consideration to candidates whose guidance and warhead components are
modular in design and may subsequently be improved, through increased accuracy and
warhead penetration capability within the specified size and weight.

3. Acquisition Strategy: The principal strategy for the ZAPPER Program is to
emphasize competition in every phase of the program. Contractors will be required to
complete all component and prototype flight testing in 26 months. It is planned to issue a
RFP for the Production Phase and "Not-To-Exceed" options for the first two years of Low
Rate Initial Production (LRIP) approximately 22 months after award of the
Development/Proveout contract.

4. Work to be Accomplished: Each contractor is expected to conduct the management
and engineering required to design, fabricate, and test prototypes of a ZAPPER weapon.
Warhead testing will be conducted to demonstrate that the weapon will defeat range targets
representing the threat armor (as described in Attachment 03). Flight tests (a minimum of
24) will be conducted under varied conditions to demonstrate system range capability,
hardness to practical countermeasures, and to obtain data to support terminal aimpoint
distribution, system accuracy ftrd a owe i•" e: ...... ek'"• "'" '

Target A~iel.i D), performance boundaries, and system survivability.
The contractor is expected, as an absolute minimum, to demonstrate successful engagement AV
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4(target hit plus adequate Pk/s) of five (5) of the first nine (9) flight profiles listed in the RFP
Statement of Work (SOW) paragraph 3.2.1.2.1. The successful engagement must include
profiles one (1) through three (3). Target acquisition and tracking testing will be con-
ducted to demonstrate the robustness of performance against aerosols, weather, and other
system-peculiar countermeasures. Slug firings will be conducted to demonstrate the
capability to launch from the specified enclosures. Logistics Support Analysis (LSA) will
be conducted to influence system design, evaluate system design and support alternatives,
and document the supportability requirements of the selected design.

5. Evaluation of Proposal:

a. The underlying thrust of this solicitation, and the basis for weighting each of the
evaluation factors in Section M, is to select candidate(s) for the Development/Proveout
Phase that give Uie trained infantry soldier, in the combat environment, the highest
likelihood of defeating the postulated threat, at least risk, and with the best potential
for subsequent Preplanned Product Improvement (p3I) in penetration capability and
accuracy, within the specified size and weight.

b. The cost evaluation will consider projected total system life-cycle cost based upon
Design-to-Unit Production Cost (DTUPC) and O&S costs :including manpower and
personnel (recruiting and retention) costs, both institutional and unit training burdens
(time and cost), and intermediate and depot maintenance. Selection of the system to
enter the Production and Deployment Phase will be based upon system effectiveness,
system survivability, and life-cycle cost. Offerors should be aware that proposal evalu-
ation will be based upon examination of such factors as:

(1) Probability of kill in Wand firings.

(2) Manpower and Personnel. tegrat on(.MANPi factorm, such as ease
,and simplicity of operation, soldier pelormace v intribton Ito pobabilityof kill;
total system manpower requiremetpronlaptituderqement; and the

tinstitutional (Skill attainmnt): ait si si..t r budns for
,.operation, maintenan,"sud ,upport"

(3) Weapon durability, ease of maintenance, and hardening to countermeasures.

(4) Survivability. The desired outcome of this phase is to select the one best
candidate that achieves the above and best shows the feasibility and plausibility of
achieving the requisite performance ir the succeeding Production Phase.

c. The evaluation will be based on four areas: Technical and Operational
Suitability, OLW, Cost, and Management. Technical and Operational
Suitability will be weighted heaviest. IANMPRUNT and cost are separate, equal major
evaluation factors and are important for their design implications. Management will
be the least heavily weighted factor.

FOR TRAINING PURPOSES ONLY
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(1) The strongest emphasis will be given to the Technical and Operational
Suitability area, including Integrated Logistic Support (ILS), with the factors
(described in Section M of the RFP) chosen to discriminate clearly among con-
cepts.

* (2) MANPRINT will be important because of the high likelihood of a significant
soldier contribution to the error budget of the system and because of the desire to
obtain the best trade-off among aptitude, training burden, and field performance of
the system.

(3) Life-Cycle Cost will be a major evaluation factor; hence, offerors should
propose inherently cost-effective designs.

(4) Management will be the least heavily weighted factor, and will assess the
offerors' organizational structure, system engineering, configuration, and design-
to-cost management, as well as past performance in on-time delivery of quality
products, and transitioning from Development/Provevut to Production.

6. Summary of ZAPPER Requirements:

a. The ZAPPER hardware, which includes one round, the command and launch unit
(CLU), a carry bag if required, and any other components required to engage a target
and perform surveillance for at least four consecutive hours shall:

(1) have a total hardware component weight of not more than 19 kg (required).
A total weight of 14.5 kg or less is desired.

(2) have a carry length of no greater than 120 cm.

(3) be compatible (with adaption devices/techniques to be developed as part of
the ZAPPER Systems) with storage racks on the Bradley Fighting Vehicle; (BFV),
the High Mobility Multipurpose Wheel Vehicle (HMMWV), and the U.S. Marine
Corps Light Armored Vehicle (LAV).

(4) have an employment time (from unassembled carrying mode) of s 1.5
minutes and a rate of fire of four rounds per three minutes.

(7) have a CLU mean time between operational mission failure of not less than130 hours.

FOR TRAINING PURPOE ONLY....
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(8) be designed for ease of maintenance using line replaceable units (LRU).

(9) have an add-on remote launch capability (desired) from a distance of at least
50 meters with additional weight not greater than 12 kg.

:(10) be designed to minimize the potential health hazards to the user and
maintainer from sources such as acoustical energy (impulse noise/blast
.overpressure), chemical substances (combustion products from weapon firing), and
radiated energy (heat/visible flash).

b. All these requirements must be integrated in the total system performance
envelope.

7. This executive summary is provided as an administrative convenience and is not
intended in any way to alter the terms and conditions of the RFP.

John S. Kinder
Contracting Officer
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SOLICITATION/CONTRACT FORM
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Statement of Work
(SOW)

1.0 SCOPE. The contractor shall develop a weapon capable of satisfying the
performance criteria stated in the ZAP4000 System Specification, with
particular emphasis on achieving (a) the probability of hit by a fully-trained
gunner (with no greater aptitude than forecasted) in both dear and obscured
conditions, (b) tracking of targets under battlefield conditions, and (c) gunner
-survivability features. The contractor shall furnish all services, materials,
facilities (except approved Government Furnished Equipment (GFE)
facilities) and equipment and provide all technical, planning, management,
and manufacturing effort to complete the tasks described in the following
paragraphs of this SOW. The contractor shall deliver reports, briefings, and
design documents as specified and scheduled on the DD Forms 1423.

2.0 REFERENCE DOCUMENTS.

2.1 Military Specifications. (Omitted from example)

12.2 Military Standards. (Omitted from example)

2.3 Other Publications. (Omitted from example)

3.0 REQUIREMENTS.

3.1 Fabrication. The contractor shall define, fabricate, and maintain all
hardware required for the Development/Proveout phase. Deliverables shall
be as specified in the contract.

3.1.1 Round.

3.1.1.1 Air Vehicle. The contractor shall perform the necessary design tasks and
trade-off analyses to establish the air vehicle characteristics. The contractor
shall design, fabricate, and test components, subsystems, and complete air
vehicles to demonstrate design and performance capabilities. The
contractor shall be responsible for integration of all air vehicle sections.

3.1.1.2 Airframe Integration and Assembly. The contractor shall ensure the
structural integrity, mating of components and/or sections, interfacing with
launcher assembly, and the meeting of the physical and functional require-
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ments for the air vehicle. As a minimum, specific hardware areas/items to
receive emphasis during analyses and tests include warhead sec-
tion/propulsion interfacc, stabilizing fins and attachments, electrical
networks, electrical power supply, and air vehicle to launcher interfaces (e.g.,
umbilical connectors, detents).

3.1.1.3 Guidance and Control. The contractor shall develop the guidance and
control subsystems and components of the air vehicle. The guidance and
control design shall provide the accuracy needed to meet the requirements of
ZAP4000.

3.1.1.4 Warhead Section. The contractor shall perform design tasks to establish a
warhead section demonstrating the capability to defeat the target and meet
the requirements of ZAP4000.

3.1.1.5 Propulsion Section. The contractor shall perform design tasks necessary to

establish a propulsion unit capable of demonstrating the capability to meet
the requirements of ZAP4000.

3.1.1.6 Telemetry Section. The contractor shall define the requirements for
onboard test instrumentation necessary to support the flight test program
outlined in paragraph 3.2.1.2 of this SOW. In addition, the contractor shall
perform design tasks and provide a telemetry section to transmit engineering
data to a ground receiving station for recording. The contractor shall also
provide the interface hardware for assembly into the air vehicle. A method
shall be provided for determining target hit coordinates.

3.1.1.7 Mock-up Rounds. Mock-up rounds (inert) shall be designed with the same
physical, dimensional, and electrical connectors as the tactical launcher.
These rounds will be used for operational testing and field exercises, and
shall be required to handle, and look identical (except for markings) to the
tactical launcher including the weight of the air vehicle. The configuration
shall be designed to achieve the objective of the Operational Assessment of
paragraph 3.2.2.1.

3.1.2 Launcher. The contractor shall develop a launcher to satisfy the
requirements of ZAP4000. Emphasis shall be placed on designing devices
to restrain the air vehicle in the launch tube during storage and handling
which have minimal effect on the air vehicle during separation at launch.
All air vehicle/launch tube interfaces shall be analyzed for interference during

FOR TRAINING PURPOSES ONLY
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launch and the effect on launch tip off. CLU/round interfaces shall be
defined with emphasis on mechanisms which effectively mate and align the
CLU with the round. Methods of electrical hook-up and firing disconnect
shall be analyzed for performance and safety.

3.1.3 Command and Launch Unit (CLU).

3.1.3.1 CLU. The contractor shall develop a Command and Launch Unit meeting
the requirements of ZAP4000. Maximum use shall be made of standard,
nomenclatured battery power sources and battery chargers (if applicable).
The contractor shall design a night sight device which will demonstrate the
capability to meet the performance criteria in paragraph 3.2.1.3. If the
Thermal Weapon Sight (TWS) is utilized and requires integration into the
CLU, the following TWS assemblies shall be used without design change:
Signal/Timing, Controller, Dewar, Scanner, Infrared Imager, and LEDfVisual
Collimator or Cathode Ray Tube Display. Assemblies that may be changed
are the telescope, main housing, control panel, battery, visual relay/eyepiece,
and the wiring harness.

3.1.3,2 Integration and Assembly. The contractor shall ensure the integration and
assembly of the fire control components and power supply with the day/night
sights as determined necessary for operation.

3.1.3.3 Mock-up CLU. The contractor shall design CLUs (inert) with the same
physical and dimensional characteristics of the tactical CLU for operational
and field exercises. The mock-up CLU shall mate with the mock-up round.
The configuration shall be designed to achieve the objectives of the
Operational Assessment Test of paragraph 3.2.2.1.

3.2 Test and Evaluation.

3.2.1 Contractor Test Program. The contractor shall plan and conduct a system
test program to inculc oldier ciiicie u iig
as well as necessary piecepart, component, subassembly, assembly, and end
item testing to demonstrate that hardware and software meet the require-
merits of ZAP4000. The Test Program shall assure that requirements are
met in the following areas:

Defeat of Threat Targets and Achievements of Required Pk/s
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System Accuracy with Man-in-Loop Firings Against Stationary and Mov-
ing Targets

Target Acquisition and Tracking in countermeasure (CM) and Obscured

Environments

Track Link Hardness to Practical CM

Hardware Portability

Weight and Length

Capability for Firing the Weapon Within Enclosures

Safety, Health, and Human Factors.

The contractor Test Program shall include the tests specified below:

3.2.1.1 (Paragraph not used)

3.2.1.2 System Flight Test Program. The objectives of the System Flight Test
Program are to prove system capability with special emphasis on accuracy,
performance in degraded visibility (including night), and a minimum and
maximum range. Tests will be planned and conducted by the contractor
with government support at facilities at the U.S. Army Missile Range, White
Sands, New Mexico. Minimum acceptable results of these tests shall be
successful engagement (target hit plus adequate Plks) of five (5) of the first
nine (9) target profiles listed in Paragraph 3.2.1.2.1. The five (5) successes
must include profiles 1 through 3. The government supported contractor
conducted flight test program shall be performed in accordance with the test
matrix shown below with a minimum test quantity of 24 missiles. Al flights
hsaa have a inni theAto and' 11l e dutetd 0, 4th tactor gnneis

S ~ ~ ~ ~ ''and with at least two Viiay unr rersnai e o h ~) Teg
-m-er operatg the CU i shal.I be rtotfx0m the o aunchr and protected from

FOR TRAINING PURPOSES ONLY
4-19

i• . . ... .... ~ ~ M~ P. •d ...W~('4I Uf f. PL.! "'r& I W 2",W'~'-t.€',y ,"•-.l 1."-7n "... r ~ ',•? "'• •gi': -'• +t!n'" "



FOR TRAINING PURPOSES ONLY

PAGE OF
CONTINUATION SHEET DAAHB02-87-R-0001

NAME OF OFFEROR OR CONTRACTOR

3.2.1.2.1 Flight Test Matrix. The Flight Test Matrix is as follows:

Flight Profile Range to Stationary or Day or Target in
Number Target (M) Moving Target Smoke Night Hull Defilade

1 1,500 Stationary No Day Yes
2 1,200 30 KM/H No Day No
3 400 30 KM/H Yes Night No
4 1,500 Stationary No Night No
5 1,000 Stationary No Night Yes
6(Direct Fire 400 30 KM/H Yes Day No

Mode)
7 1,000 30 KM/H No Night No
8 1,800 Stationary No Day No
9 1,000 15 KM/H Yes Day Yes

3.2.1.2.2 Flight Profiles. Twelve of the missiles will be fired .by the 'military
gunners against flight prefiles 1 through 9 with at least one round at each
profile. Any rounds remaining after successful completion of the profiles
may be used to demonstrate any other capabilities of the system. White
phosphorous smoke and crossing tank targets will be used in the above
profiles.

3.2.1.2.3 Tank Targets. The tank targets utilized for the system flight tests will be
provided by the government.

3.2.1.3 CLU Tests. Field tests of the CLU in conjunction with the missile
seeker/sensor subsystem shall be conducted to demonstrate peiformance
in the dirty battlefield environment. The tests shall include target
acquisition, surveillance, and tracking accuracy. Tests shall be conducted
in selected environments with electronic and optical jammers, counter-
measure smoke, flares, burning vehicles, rain, fog, and dust. Per-
formance boundaries/capabilities shall be assessed by testing ranges
beyond the specified system maximum range. 1Milit.iy '-x6.:pe-
,sentatve' ofthe T-AD shalti bcpr 6d'by the o~nnn n paticp
as test subjects W!hougho * It test. Data resulting from the field tests
shall be used to verify the contractor's simulation,.#.=' r , and to
provide acquisition and tracking accuracy data.

3.2.2 Test and Evaluation Support.

FOR TRAINING PURPOSES ONLY
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3.2.2.1 Operational Assessment. The contractor shall support an operational
assessment planned and conducted at the Human Engineering Laboratory at
Aberdeen Proving Ground, MD, and the U.S. Army Infantry School at Ft.
Benning, GA. The objective of this assessment is to determine operational
compatibility of "the system hardware with the soldier's 'fighting load and
Imodes of battlefield mobility; the overall systemperformance as a product of
...soldier aptitude, training, and organization; the effectiveness of the SMI; and
the viability of the system hardware characteristics such as -portability,
physical dimensions, and durability. 'he government w1 provide, as test
subjects, -soldiers with known aptitudes and physical profiles who meet the
-TAD of potential operators, maintainers, and supporters of the equipment.
The contractor shall maintain the ten (10) sets of system hardware (which are
complete except for inert warheads) delivered to support conduct of these
tests.

3.3 Configuration Management Program.

3.3.1 Program Requirement. The contractor shall develop, implement, and
manage a Configuration Management Program suitable for meeting the
requirements of this SOW.

3.3.2 Drawings. (Omitted from example)

3.3.3 Software. (Omitted from example)

3.4 Program Management.

3.4.1 Contractor Work Breakdown Structure (WBS). For financial reporting
purposes, the contractor shall develop a contract WBS, crossreferenced to
the ZAP4000 system specification. The contractor WBS must provide for
identifying and reporting each cost WBS affected to include software and
firmware.

3.4.2 Financial Management. The contractor shall plwiu, budget, and implement a
financial management program to control the resources allocated to meet the
requirements of the SOW IAW the WBS.

3.4.3 Monthly Progress Reports. The contractor shall submit monthly progress
reports including a final progress report at the end of the program.
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3.4.4 Program Reviews.

3.4.4.1 Program Arrangements. The contractor shall plan, coordinate, participate
in, and support program reviews at his plant and at government installations
to be identified during which the contractor's progress will be examined.The contractor shall prepare agenda and minutes of all such reviews.

3.4.4.2 Program Review Meetings. The first review meeting shall be conducted
within three months after contract award. Subsequent reviews shall be
conducted quarterly or as determined necessary by the government, based
upon government initiative or requested by the contractor.

3.4.41.3 Inlernaily Generated Data. The contractor shall prepare a list of internally
generated data used by the contractor to develop, test, and manage the
program.

3.5 System Engineering Management. The contractor shall design and develop
the hardware using the "Metric System of Measurement" IAW ASTM-E380
and DOD-STD-1476. Engineering data, and technical reports, including
computer programs, shall be generated in metric units.

3.5.1 General. (Omitted from example)

3.5.2 Analyses/Studies.

3.5.2.1 Scope. The contractor shall perform design analyses and trade-offs to

ensure that the ZAPPER System attains or exceeds the performance
requirements as specified in ZAP4000. These analyses shall include trade-
offs considering cost and performance (to include Probability of Kill given an
engagement) and shall reflect the operational concept to include the
command, control, communications, It up pl~~~ol•i graion
and the maintenance environment. Trade-offs between the elements'of
Probability of Kill given an engagement (Prec x Pre! rd X`)? x PK/s) shall be
considered if the overall requirement for P~ke can ;still be achieved.
Alternative design shall be examined to identify tradeoffs among desired
characteristics to increase the system's effectiveness in the follewing
categories: lethality, 0ortabi1lty, range, dirty battlefield/CM survivability,
RAM, and noe .a4.:t#tde nd Woinig. The contractor shall assess the
degradation in Ph occurring between the required and desired minimum

FOR TRAINING PURPOSES ONLY
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ranges, and if appropriate, in the direct fire mode. Substantial
improvement in lethality on a dirty battlefield and improvement of gunner
survivability are primary prio;ities if accomplished with only small
increases in system weight (not to exceed maximum allowable system
weight). Although the proposed system must weigh no more than 19 kg,
th%, offeror shall provide trade-offs of weight versus elements of the Pk/eng
equation and survivability in order to indicate the flexibility of his design.
Curves or tables illustrating advantages of r.- wing beyond the offeror's
system weight (even though the maximum vable weight is exceeded)
will indicate possible growth advantage, -,c specific missions (e.g.,
defense, vehicle mounted).

3.5.2.2 System Flight Performance and Accuracy.

3.5.2.2.1 Performance Simulation. The contractor shall prepare, validate,
maintain, and deliver an all-digital, six Degree-of Freedom (DOF),
performance simulation of the proposed system concept to include gunner
effects (such as aptitude, training, organizational design, and human
.error). The six DOF performance simulation and computer programs
shall be used and identified in the conduct of the. analyses and studies.

3.5.2.2.2 System Accuracy. The contractor shall prepare a complete error budget
breakdown identifying major factors #(6luding ýsoldier performance)
contributing to system inaccuracy and the one sigma magnitudes of these
quantities. Total errors as well as circular error probability shall be
formulated and presented. Error budgets shall be presented for
minimum and maximum range trajectories and for intermediate ranges in
increments not to exceed 500 meters.

3.5.2.2.3 System Sensitivity. The contractor shall conduct studies to establish the
sensitivity of system accuracy to independent variation in magnitude of
each error source identified above.

3.5.2.2.4 Control System Performance. The contractor shall perfomn the overall
systems analysis necessary to accurately define the total control subsystem
performance requirements. This analysis shall justify the amount of
control authority and the control system performance required in both the
soft launch/coast mode and during the boost, sustain, and terminal phases

of flight. Trade-off studies shall be performed by the contractor to
identify the most cost-effective control system design approach which is
consistent with the established control performance requirements.

FOR TRAINING PURPOSES ONLY
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3.5.2.3 Fuzing Ef'fectiveness. The contractor shall perform analyses of ftuzing
app.*oaclies to include, as a minimum, target and background signature(s)
used for sensing, use of single or mnultiple target signatures, signal processing
to discriminate real and false targets, CM4/CCM techniques, -saf'-ty
considerations peIr MIL-"' D-1316, graze sensitivity, and system analysis to
achieve fuze optimization to maximize warhead effectiveness.

3.5,2.4 Warhead Data. Tho contractor shall coli-oct and document data on
-haracteristics of the lethal mechanismi penetrator prior to target impact and

afttei pert'- !on of the target. The characteristics of behind armor debris
or othu) iind armor damage mechanisms shall be measured ~.ad
do cumentedU.

3.5.2.5 Systen Battlefleld Perfor"'- -P. The contractor shall address the projeýcted
thi-i.:mt wad battle lId condlitions and perform studies and trade-off analyses
to ''.~n~ li~e manecd system-s ability to:

1. 1igagc and hit a stationiajy target at one-half the maximum range of the
system 1u daylight within 30 seconds after detection in a seven kilometer vis-
ibility, non-nuclear, benign countermecasures enviixonment;

b. acquire aindc lock-onl a target through electronic counter-measures,
acrosol, smouke, dJust, fog, rain, and othier degraded atmospheric condidions,
tar-get background, and clutter;

C. engage avd )uaaitain a specified rate of fire agahinst stationary, high
rc -cssA,, rate, evasive, and maneuvering targets; and

d. reduce gunner's exposure and reaction times, and the time of flight for
tihQ projec, 0e.

A.).3.6 '-.-ability, Availability aad Mainitainability (RAM) Program. (Omitted
fr-oml example)

43.7 Integrated Lo~gistics Support (11,S) Program. (Note: See AMIC PAM 700-
21, JLS' C'oiit;acdngY Guide, for- more coinp. -6-e example..)

3.7. 1 Logistics Support Analysis (LSA). Thle contractcr shall conduct LSA foi-
this and subsequent phases of the programn. TradL. studies or alternate
sup~port concep~ts, including determining what would be requir'ed to
comonletely eliminate field maintenance, will be performned. The predeces-

- --FOR TR~AINING PURPOSES ONLY----
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sor system support structure shall be used as the baseline. These analyses
shall be coordinated with, and shall not duplicate, analyses conducted under
the MANPRiNT Program (Para. 3.8). The contractor shall perform the
following specific LS4 • IAW MILK"TD-1388-1A.

Task 203, Subtask 203.2.5
Task 205 Tubtasks 205.2.1, 205.2.2
Task 3" .- :tasks 303.2.3, 303.2.5, 303.2.6, 303.2.9
Task 40±, Subtasks 401.2.1, 401.2.4
Task 501, Subtask 501.253

3.7.2 Publications. The contractor shall prepare system operating instructions fior
the technical demonstration and operational assessment phases of the
program for use by government personnel.

3.8 Manpow-'!r and Personnel Integration (MANPRINT),

3.8.1 MANPRINT Program, The contractor shall conduct a program integrating
Manpower (Force Structuring), Personnel (Aptitude), Training, Human
Factors ELngineering, System Safety, and Health Hazards management so as
to influence System design decisions throughout developmeut, production,
and deployment of the ZAPPER. .",Te goals of MANPRIh'T in the
ZAP PER. program are tu improve overall weapon system cost-effectiveness
in the fielu by determining, during preliminary system design, that equipment
and organizational desizn which yields, the h•ighst Ph with the minimum
burdens on soldier- aptitxde aid inssitutional and organizational training. A
t\ *nufa-turer's MANPRINT Maiiageient Plan (MMMP) shall be prepared
aui, xahiuixaaincd in a cmreot stains througiout ZAPPER de•,elopment. The
contractor'b organization fo:rmanaging the .ecution of the MANPRXNT
progrIm vball be at a managemert level comparable to the levels responsible
frk cost arn system performance..: MANPRINT 0b4,1 be :.r agenda item at
all program and teclhical reviews. Through Wadyses•..the. MAPRINT
progran shall lirk a•titudes of. operations, maiateoance, and. support
personnel with the contractor-,evelopc;d Integrated T1ifilng:System ý(TS)
(Para. 3.8.5). 'lhes. analyes shall be coordinzned with .the analyses
conducted under LSA tasks oara 3.74).

3.8.2 MAN URINT Implenueruatlon. c ntraor shall form S MANPRINTr
Working Group wiih soldier participatioa aS appropriate to address soldier

Spez•.�t ' t 0of criticl operations, maintenance, and support tasks. required

0'I: TRAINING PURIPOS "I CNLY°
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by ZAPPER hardware/software. All soldier performance tasks influencing
system performance shall be documented in accordance with par. 3.1.1a of
MIL-H-46855. The contractor shall establish and validate soldier
performance through analyses, simulations, demonstrations, and tests.

3.8.3 Manpower. The contractor shall conduct analyses to identify the leanest
organizational structures for operations, maintenance, and support of the
ZAPPER which will reliably meet the effectiveness and availability
requirements stated in 7AP4000. :These analyses shall be coordinated with
ISA analyses, shall clearly identify the baseline organizational structures
"used (i.e., predecessor system or similar system), and shall include estimates
of training time and costs for each organizational alternative onSidered in
the analyses.

3.8.4 Personnel. In coordination with LSA tasks, the contractor shall conduct
V analyses to minimize personnel aptitude requirements for operation,

maintenance, and support of the ZAPPER. One analysis shall specifically
"I . address the trade-off between soldier aptitude and training time and cost (see

parns. 4.1.2.1.2 and 4.1.2.1.3 of ZAP.4000). ::The 1Jardware versus Manpower
(HARDMAN) comparative analysis technique shall be used to establish a

,,," baseline of manpower and personnel requirements for the system.
"T3.8.5 Training. '111C contractor shall develop an I package to support

institutional and noir-institutional training for operator, rinntainer, and
suppoit personnel, (See :paragraph 3.6,3 of ZAP400) The f11S shall
consider Em[nbedded Training (E,), as the, first training viternative. 'I11
non-institutional training :4la8l iAclude NMw f4ptinerw tainira g.
iD:velopwtoint of the ITS shall utilize the same task analysis datr'; base as is
used for the I1S and Quality Assutanee Programs. Final aPCeCpCh.4 of the
*'IS' AJhall be omntingent upon suceossfiul demonstratioix of trahiung

A effectiveness at OT.

3.85.5J Taaining Devices. The (ntractor shall propose and, upon approvfl by the
procuring activq, desin trmining devic that are based on and exhibit•" ~~~traceable, hieraxcbical rtdationshlips to #he operavtions•, wlalni:exnner•, v'•nd
support tasks (individual and collective) fur which each individual device will

train. Such training devices!Will 4vliamte the hasdwae componento of theýy, Awl00]4uPn 1 1
ZAP P' ky"ter in eOnflguration, 'ctlon .nd pterormance to the degree
of fidelity necessary to train opera i, , olintairtr, and support tasks and
skills, A learning analysis that consL :f5 cvrwni; Avouy training methodolog

1`01)I THAI NIN(, HI. I'o.r[; ONILY
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shall be used to deremine the optimum mix of training devil",, cequired,

dependent upon learning difficulty and task criticality. The contractor shall
validate the training effectiveness of the devices designed by the contractoi.

3.8.5.2 Test Personnel Training. Using lthe ITS, the :contractor shall provide
training to selected governmni t test personnel in system descuiption, theory
of operation, and demonstration hardware, Two coumses, not to exceed one
week duration each, shall he co nducted (a minimum of 3 .days prior to the
start of non-firing tracking . sts and the operational assessment). ý Class size
will be approximately 23. 2quipment used in conductirg training shall be
furni•hed by the contractor. Maintenance of the training equipment shall be
the responsibility of the contmctor.

3.8.6 Human Factors Engineering (E6S).

3.8.6.1 Planning and Execution. An adequatly staffed -WE .effort shall be
dedicated to and be an integral part '4 the ZAPPER *anlysis, design, and tWst
process, An IL]F program efftcted by porsonnel limited to consuhtiu, (V,, ex
post facto review roles will not suffice. Accordingly, an IWE Program shall
be planned and implemented in accordance with ML-HU46855, as tailored
fo:r 11w ZAPIPE:,R full.Fscalc deeiopvert objectives, characteristics anl

constraints, a; follows.

Para'graph 3.L1a Delete first three sentences: C.hange seventh line to:

"C4
qach task which must be performed to accomplish allocatxd functions

Sshall be analyzed to determine t'he lntmtt ..

Parar 'aph

Paragraph 3.2.1.. . - Delete.4

Paragraph 3,211.3 ,kelie.•

Paragraph 322 - In 2nd line, delete all toy. ', of.g. "equipment" ,
*Delete 3rd line, In 4th Itne, delete ",other appiopriteP.

Paragraph 3.22,3, -elete.

,P ,aragraph 3.225 - In 12th rind 13th lines, change Ihall.be. reflected" to
"arn available for iulu~mn.".

1*Paragraph 14- In 2nd Wie, ichange •shall" to "should."

.... IO1 THAINING PIJNP.OISI2 ONIY
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3.8.6.2 Scope. The WFE analytic, design, and test activities shall include
compensation for the effects of personal equipment; clothing; protective
gear; extremes of natural environment including atmospheric, degraded
visibility, thermal, and terrain -conditions as defined by system
orquirements; workload contingencies; and combat and training scenarios

for each deployment mode and intended duty cycle (normal, :sustained and
emergency.) The impact of equipment, software, -and procedures on
personnel availability,*: training :tim.es,.. skill levels,- proficiency, and

* •'?• operation and maintenanc under u stress shall be assessed to minimize

demands on personnel resources, consistent with ZAPPER system
performance recuqrement•s.

""" 3.8.6.3 E Program Emphasis Areas. Within the context of the above con-
, siderations, the HFf program s-hall include, as a minimum, the -following

emphaO is arnas:

3.8.6.3.1 Studies and Analyses. tsof theZAPPER syste
shall be performed as appicable tothe objectives .of thc..contract in the

3M.W- "1 Iareas outlined by MfLcHfl46855 (as . dilore) in general and the following d
"" system functions and !Ssites in p 1*icula..,:4 ~3.8.6.3. 1., . P1ortability/Soldi~r-Trnnso loa':.d's-": :.".",• : ..

f.. ireinasqumentos1&.86.3.1..2 L~auncher eofgrtoni.,J il.sitblt4anca wfg

,.:,• : ~uration to facilitate the 'gaervii9 ot MA) r-o~w po, ready-o

... • , location, configuWation xx auncher controls
*n_ for tube extension, sýf d , Ag giming, dfiring.

1.8.6.3. spabiltty of integrated hardwa/software
- ~~~ /personnellprocedures.to undertake a wpaieet., otletatin algnenFt. init:ialization, dredkcout flring•: 4lacment mrch an."ty

collnsistent with ::qsm ::ndornd resupply,
3.8.6.3.1.4 Nuclear, Blologi, i•"" (B ltruet Capability' for the

system and crew to:wi _hstad 411 Cominated enrment and
decontamination without !-ing Owl.ability t.ao Wt.h .' the :assigned

":3.8.6.",1.5 Maintaiwr Interface. iSu lity o aintiuer Adw sftware/pro.

r.FOR TRAINING PURPOSES ONLY -
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cedures to facilitate the meeting of system performance requirements
including accomplishing maintenance. involving fr•ilt isolation, manip-
ulation, access, removal, replacement, and -repair; -manual operations
involving pulling, pushing, lifting, or ca rrying;and compatibility of tools
with tasks haudwear, and envionment

3.8.6.3.1.6 Critical Tasks. Analysis of critidla's oall include Consideration of
command, control, -..and communications; target acquisition including
search, detection,.recognition .and-idtifation; bfiring -and reload; target
tracking; aim point designation; and rangg. Task analysis shall use the
same task data base :as is usedfor the. WSand .Quality Assurance
Programs.4 3.8.6,3.2 Design and Application-Hua.enginring applications to design shall
be governed by that human etfotmance ne.o ýmet orexceed

system requirements astatwe biy theste specificto :and
conformance to the. of LMr.472V ced in P4000.
Analysis findings shall be..applied toj .the system ds ...

3.8.6.3.3 Test and Evaluation, -liFE r.rjuixnients shall be Integrated Into
ZAPPER test and evaluation nstrate hc capbilty of the crew-
system interface to attain tcquired system perfonnance characteristics in

general, and to .Speccy iude: reAtiontim:es.mplacement, fire
mission, resuppl a .hfigrat to

ready-to-rite, e4ngagement .equ.t niniialition, fault
isolation, replaeemn a•n• d a) .crdination eiivq,
launch sequence,. :tra •g iIoseftin, aim ng,
firing, and track)i and *4.wy tf* 9004 N& a mnce
procedures. :esting shall thoroql e hr e .and

I ~human engineering design under glupnner postures Iad cnitin ofý
terrain, slope,: -liwmatte Ugh....d Woss HM J3 s may integrate

into other ZAPPER ftt*t e lIPýtos aa b promed wenl
time and* 4'W"eacW we'an d:orminnts.
success or .where:i eonstrontially

(Note: Paragraph 38.6 Above is, Adaptd f to =Ateiec#6)

3.8.7 System Safrty and lat.Rsif
3.8.7.1 System Safety. 0The 8ctaor shl oondt a s ypro that

.... R TRAINING PRP'OSES ONLY, - "
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comprehensively evaluates the safety risks being assumed and shall
identify all residual design and procedural hazards, present (LAW Section 4
of MIL-STD-882), and all safety features of the system and components.
The programn shall also specify the procedural controls and precautions
required to protect personnel, equipment, ard property during testing.
To ensure that an adequate level of safety has been achieved, verification
of design compliance with applicable safety -standards, codes, and the

safety requirements critical to man-in-thedoop testing shall, be provided.
In addition, specific test data and analyses on the design margins, and
other characteristics of each critical component of the system shall be
furnished in order to assess the:9afety :of the system for man-in-the-loop
firings. As a minimum, the following hazard analyses shall be performed:

a. Rocket motor fin circuit anmlyis .(including abnormal eveifts such

late flight motor ignition).

b. Warhead safe & arm/fuzing analysis"d

(I Launch envronrents/effeets analyss. •
3.8.7.1.1. System Safety Pwo*sgram .'rs Th following task of M1J4'STDh882

s5pecifically apply:

Task 100 Systemn Safety Program
Task 101 System Safety :Progm, Pi.a
Task 1.04 Special StUdy teups1stenm Safety Working Group

SSQ!SSWG Support ..:..:,.::.. ::'

Task 105 Hazard trfr g::• Risk h
ITask 106 Test and:i)Sýlutin :SWetyW
Ta,,k 202 Prelimi•nary aarMnySi.
Task 203 Subsystem KHa rdA!yis...
Task S204 ystem Ha"Ard Anal::is
Task .205 Operat•"g.and..4:port Hsz .4 Ana-y.i-Task -:o~pai0•fla.zard. Assessmen~t ::...
Task 207 Safety V t...........

'Task 209 1Sa f ,e As es. Men
Task 210 Safety C:omplia a t

3.8.7.L2 Surface DangerAreata.fI.. to.&Lig ...... On".•y Agovaa'&nc1M
range, preliminary surfae, dager:neaon designation rand rnvpporting dc,,a
shall be prepared JAW V0) Form ,1423.
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3.8.7.1.3 Explosive Hazard Classification. Thle government will assign an interim
hazard classification tot explosive devices produced under this contract
and delivered to the government. The contractor shall furnish any

exising pproed Dpartment of Transportation classifications, analog
data, and/or existing test data for ali energetic mnaterials delivered unider
this contract. Lab sensitivit test, datai shall be gubmitted as a muin, mum,

3.8.7.2 Hlealth Haznrd Assessment

3.8.7.2.1 Acoustical nrerg',Th. I-itontncaor saa~ll4tsign tho ZAVPE*11 Systema to
comply with the rtqutrrn=en*ý of MILrSTD'1)47 trovigiona shall be,
mttdc to ofliect data tux Hrpuisp, noiiehlast -OVCXpi%Suxt fr, accor4sncc

'V wVdi MR,1..Srtfl4474. (See parai. 3tV WAbow.

3.8.7.2.2 W~ers. Thie contractor shall mike przwiiionh to prevent exposure of
personnel to hazr~dous natealkitiot of 1Wts beams nssccivvtz4 vdtl tltc

~~ 'I ~~system The contractor shl Omy wth ul lre ~rpxsie
~ ~preotcctionI ourlite4 in AM4C Rog 385-29,.

3X87.2-3 Rasfoactlve Materila ~ An 4 active matarlatls proposed for use fr the
systemn will, require V.A authorzta~ion or Nuclear Regulatory Cýommission
licensing. In the ev-nt that radioacxvtlvemaWerit43 or, proprmecd by die

V ~conftractor, t~hen anal~yses, controls, test results, aix3 other required
intomuiaton vhall be, prepared LAW DD) P~oint 1421.

3.$.7.2.4 Chemical Snhs~garicts. The. contractor shal! design the osyi1en to MIMIuCe
tfiat opaxatlon's and ffornswtrb% snr will iUit be exposr4'dt

Iconcentrki~tstor f toxicw GBsinwlOt tCC8 ex-aOI tile aimUWs spvr illt

33.8.7.3 Safety .4d Ue1t~thz *flnrd AfsnsmeW Va., IVat voutrftlor Shall

ounuctan ranrl PTHowNIN.Of FJISRPotlk4 kONLN'vo qtelte
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K ~a. Acoustical energy testing shall be accomplished in accordance with
secion 5.4 and 5.5 of MUjrS'T17D

b, Measurcaient of shock (recoil) during slug firingS.

c. Mcasuxer.nienc of particle size, weighit, And distribution pattern of flight
5 motor debris fromi preset failures.

d. Qualitative and quantitative messurements of the noxious or toxic
conbtistion products,,

c. Measurement of thermal and visible, energy effecLt (heat and flash),

3,8.73.2 Bullet Imipact Tests. T'clse tests shall demonstrate, that the warheaid
sccui ~rdpropulsion secion of the a' vehicle meet, the reqirements of

(r~t As~hig is a t$inwny projectide with at rplaceable lauuvh motor that
Oopiphmtes the ic e weight, and other appropriate phrsical eharacteristit.; of the

A MA.N PR.NT %evfr~w. C'onduct of the following reviw~s does riot obviate
the, wqire;unt f-r iniclso : tMANPRINT in:other reiews such as
prog;.*in ciws, technicAl review. Vrrelintlnaqy Desigtt Re..view (PDRs),

'~zxti riti 'X~signt Re.view (a)

I ~ E'Prgrsbm iltlw:14tgý Aý MANPR1N'E progran phutning review at the
Crlh)n.ttal's plvn4 wchiedtule b--, t41l crýi~tr taicb undertaken no

* late than30 UA. ThepmvtseV ti program planning meeting tire
Iatu thai):C Uoo t

a. Insure *ko~tual untieXstgr4IuA of the pstapoed MMM to Wi nflnittc-d
hi amavcrndznc with the 00) Penn 1423

* Ub. Insue ~s~tsc fMAtWN I' paxM14*,.pimatmo with the
nbjetivi~s ofth 1w.ontradt end ..appllcule prv'sio~w 'Of, ZA7P4000.

C I~uSany trllorilo t NwL¶> iT htaEe0tracoto
anfaicipatti, propolAIg hi th HY'q, Progrwn PlMe&.

4S$
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d. Review general approach, assumptions, guidelines, schedule, and
"level of effort.

e. Surface problems and/or needs for contractor access to technical
information for requirements. clarification.

3.8.8.2 MANPRINT Progress Revlews.':To MANPRINT reviews shall be

scheduled and conducted by the contractor. 'The first review shall be
conducted not later than 30 daysprior to the PDR; fthesecond review shall
be conducted not later than "30 days prior to the CDR. Each
M.ANPRINT review shall cover at least the following:

a. Program Accomplishments.

b. System Integration and Interactions (includig coordination with the
U1S, RAM, ant Quality Assurance Programs to minimize duplication
of effort).

F c. Principal Human Performance Requirements,

(Ld. Human Engineering Desipi

e. M.Vr, Health lazard and SafctyrImplicatons..

3.8.8.3 Training CA'onference Review (TC"R). The contractor•si• i host a T(3R
JAW MTIID4-1379 :NL' 60 days after contract ;uward. At the
discretion of the governmen4 additional TCRs may be convented with
contractor and snborttractor peonnefl. •

3.8.8.4 UPEA Rwimew. A 11'EA Rev. , sch led by the icontractor no later
than.5 months prior to the Milestone UB! Pxelimiiary Review, -hall be
provided at the. con .Atr's 0faility. e h i *WEA Review sbtl cover the
topics below.

.. Systeim Description. no.The sytem ishall be:described to the dqgree
r.. euired to orient pnrticlpsts grc sratioh ofh the gunnert,
controllers, avid mainisinem,... r t o t n

23.8.8.4.2 System Integraflon a$d IamtertAos. Evidence 1hall bt preseitted to
insue that the systeo will work effiegivey with those other systexW; with

SOI 'TRAINING PIRPOSE, ONLY .
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which it intorfaf es and that the soldier performance requirements for such
integrated operation are consistent with planned human resources.

3.8.8.4.3 Principal Soldier Performance Requirements. System operation and
maintenance requirements (e~g,,time and accuracy) which depend on
-soldier performance shall be summarized. Critical tasks upon which
satisfactory perfornance and/or the system's offectiveness depends shall be
identified. Review of such criticaltak shall therefore. include: a)
System performan�e requirements, 14 critical tasks driving such
performance, c) human performance requirements of these critical tasks,
d) equipment/software involved with the critical tasks, and e) the range of
operational and environmenta conditions anticipated during performance
of the critical tasks.

3.8.8,4.4 System *WEA. .The following six topicsshall .; covered:

a. Identifie4tiion of Soldier Performance Requirements for Operations
and Maintenante.

b. Design of Hardware and Software: (induding rationale for allocation
of functions to soldiers).

e. Personnel Selection Ius(rated :because..of the. peircived
necessity to have aptitudosensitive citical tass).-

d. Training Issues (including results of trade-off analyses between
aptitude and training And resultant.oldier perforance). 00(See par.

C. Safety risksIf.ay. U fmb -..: sate.and provide .supporting
rationale, (See para. 348.,/d) :. :::: ...;.::.:.: ..-.:..:. ..,.:.:.. -.
£. Health Hazards, ifany..If none,...Mate and..provide supporting

rationale.

(Note: Paragraph 3.8.8 above isaatdfo eeec 8.
S... ,:
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SECUION J - LIST OF ATTACHMENTS

The following documents, attachments, and exhibits conm-prise this solicitation:

Document Number of Pages

a. DD Form 1707, "Information to Offe~rors or Quotes" 2
b. Standard Form 33 (REV 4-85) "Solicitation, Offer,

and, Award" (Section A) 1
C. Sections B and C (Omitted from example)
d. Attachment 01, Statement of Work 23
e. Sections L, thru M 13
f. Attachment 02, DD Form 254, "Contracts Security

Classification Specifications" (Omitted from example)
g. E3xhibit A, DD Form 1423, "Contract Data

Requirements List" 12
11. One Time Data Itemn 2

i. Exhibit B, "Documnent Summary List" (Omitted from example)
Attachmet 03, ZAP4000, "System Specification" 1

k. Attachment 04, ZAP4O5O, "Environmental
Requiirements" (Omitted from example)

1. Target /Audience Description (Omitted from examnple)
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"SECTION L - INSTRUCTIONS AND CONDITIONS AND NOTIC].' TO

*• OFFERORS

L.1 through L.14. (Omitted from example)

L,15 INSTRUCTIONS FOR PROPOSAL PREPARAH-ION

V L.15.1 INSTRUCTIONS FOR PROPOSAL PREPARATION. The offeror's
response to this RFP shall be submitted in four volumes, organized as
stated below. Total pages shall be limited to 600. It is required that the
offeror submit with the proposal a physical mock-up of the weapon having
the weight, center of gravity, and handling characteristics of the tactical
system. The mock-up will be used for initial evaluation of the soldier-
machine interface of the proposed concept. All volumes and sub-
volumes shall include the following:

a. Title Page
b. 'Table of Contents
c. List of Tables and Figures
d. Brief Introduction and Summary

The proposal shall contain the offeror's proposed line of investigation;
method of approach to the program; and phases into which the program
may logically be divided, with schedules for completion of each phase.
Offerors shall reference the proposal to the section of the RFP to which it
responds. (This may be by cross-referencing, for example: Technical
proposal paragraph 3.3.2 responds to system _.ification 3.3.2; or by
providing a cross-reference matrix). The ZAP,,, 00 System Specification
and the SOW reflect the requirements of the program. The offeror
should clearly indicate how the requirements of the program will be
fulfilled.

L.15.1.1 Volume 1, Executive Summary. Recommended not to exceed 30 pages.
Cover the management program, master schedules, system performance,
system design, development planning, proposed testing, reliability and
maintainability, ILS, !UA'PI# , configuration management, employee
skills to be made available, company and other facilities utilized, program
or project organization relationship, and management techniques to be
employed.

-- FOR TRAINING PURPOSES ONLY
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L.15.1.2 Volume 2, Technical and Operational S5itability.

a. Volume 2, Section 1, System/Operational Perkoriance, Recom-
mended not to exceed 140 pages. Provide details ol the proposed
-manned system performance, with supporting datL rin physical and
performance characteristics at the system, subsystem, cornponeni., and
soldier levels. Include Pk/engagemnent capability (-including target
acquisition in clear and degra ded, environments, system accuracy, and
warhead/fuzing effectiveness); countermeasures immunity; physical
characteristics; system survivability characteristics; and range capability
(minimum and maximumn). Desired features such as a re)-ote fire
capability' shall be addressed.

b. Volume 2, Section 2, Systeai/Operational Decign. Recommended
not to exceed 120 pages. Cover the functional description~, interface
requirements, physical characteristics;, and design configuration for all
subsystem and system hardware/software, Include, results of early j
analyses and trade-off cons iderations. If the Thermal Weapon sight is
selected for use. by the contractor, a trade-off analysis shall be included

which addresses use of the sight as a "strap-op." versus integration of
modules. If an alternate night sight is proposed, thc contractor shall
provide rationale to justify that proposal. Address the operational
characteristics of the proposed systemn and indlications of compatibility
with existing infantry units. Address ILS cfouL to include LUA and
publications.

c. Volume 2, Section 3, Test and Evoluation. Recommended not to
exceed 90 pages. Provide a top-level contractor Tiest Plan which clearly
delineates (for system level -nd subsystemn, component, "And soldier

teting) the hardware quantities, hardware configurahtons f r test,
proposed use of facilities, instr-umneitation, and personnel and other
requirements in sufficient detail tc provide proposal evaluators a clear
understanding of the apj~roach to be taken to itieeting the requirements of
this solicitatJion. Support to government tests shall be included. A
complete list of the hardwaye quantities and scheduled utilization, to

0.inciude G3FE. to conduct the test program wvill be furnished. Th P

government approved TEMIP is available and will be used for
planning/scheduling.

L.15.1.3 V-olume 34 APRIUT ate (1) Yo uifttetl 04m..edc4 t .o i .......
pages as f"lOwr~.........

* - ------------FOR RAININO PURPO~SES ONL; ----------- '
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a. Voue3 etin1 N'IUNT Organization anid Management.

The offeror shall highlight the following in thspart of this proposal:

(1) Descriptic' r.1o corv i'-ent to. MANOSJNT.

¼"(2) Identification oV. rc-, -,A.ati~ties oW oil MANPRINT
management personnsk.*t I--jnduot% tat policies or procedures
which ensure the av4lability &, ýomnnl required and internal

Sprocedures fo, -the rs-'rc. iclts -involving design andL~ supportability issues.
(3) Identification of gleseic qualification for seiectioz of fuill and part
timne MANPRINT manaa;'rment pnsoaneL

½ (4) 1 tscripflon of Iintrac enpad :.Appiovad levels of: MANPRINT
elementss with other propra elements (eg. dsign cngincermng, RAM,
1LS and Quality Assurance)

(5) Identification -of pwcuest nsr heltration of the six
MANPRINT domnains, with each pother es w~ell a:s the early Integration of
MANPR]INT into. the d-esig pr11s o&,pricptin..d~g
reviews, design criteri a,ýý -trad 6tud U1hool0 and como4dt
bases), 'This should inclde p1 oe1r0 to, id nty en 4rsolve conflict's
among the six M1ANP.RINTdomai4nS na4 betWeenMAPRNT and other

b. Volume 3, Secion 2 MANPW T lxtBThWfeo shall
00Provide a -MMMI? oo.4tailing theý 80.poctAbnb h oeror in hi s

MAN1'RINT progam 2 ist eutanMt of the SOW a&nd:* tten
Specification.Tt otnsM fUN flgnzfnhUIeuda
descriptio cn. .nie .. MN t*Tpntean.od.r timprove
total systern-*ft nedormnce (feveasadvabiiy hoffeor
&hall describe the al!('ff~At 4 f~t~ nlss to
determine desgn WltrnUv.%wd- W"'M rit t1e not ast ~fctv uiihia

ognizatioa for the oparto m ale iccft nd spor f h deid
wyeapc3a sytem. A iEPvr.l~ ytm a~yPormPa

V ~~and a proposed ýpi grmoruclnbineiAlnd helhhzrssall
be provided ass pnfthisek in

------ FOR TRAINING PURPOSESON -
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c. Volume 3, Section 3, Integrated Training System PIan (ITSP). The
offeror shall submit a comprehensive 1S1P that shall describe in as much

detail as possible the contractor's approach. to satisfying System

Specification requirements relating to the following areas:

(1) Institutional Training
(2) Non-institutional Training
(3) Embedded Training
(4) Training Devices
(5) Hands-on Training

L.15.1.4 Volume 4, Program. One (1) volume, recommended not to exceed 120
pages, as :0ollows:

a. Volume 4, Section 1, Master Program Plan. This plan shall be
submitted as part of the proposal and shall define the development phase.
Address SOW, top level contractor test planning, software development
plan, configuration management, RAM, ILS, MANPRINT, and
producibility analysis.

b. Volume 4, Section 2, Management.

(1) Volume 4, Section 2, Part A, Transitioning to Production and
Fielding. This section shall address how well the contractor's history
supports his ability to plan and execute transition to production and
planning for ILS.
(2) Volume 4, Section 2, Part B, Production and ILS Management.

This section will address the offeror's ability to plan, establish, and execute
an effective produ ztion program.

(3) Volume 4, Section 2, Part C, Personnel. Address key managerial
and technical personnel, \neluding MAARINTpersol, to be assigned
to the program including resumes of education and experience.

L.16 through L.17 (Omitted from example)

-FOR TRAINING PURPOSEIf ONLY---
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SECTION M - EVALUATION AND AWARD FACTORS

M.1 Clauses Incorporated by Reference. (Omitted from example)

M.2 Notice of Basis for Equitable Evaluation of Use of Government-Owned
Production and Research Property. (Omitted from example)

M.3 Basis for Award.

M.3.1 Evaluation Guidance. Proposals will be evaluated in accordance withDoD Directive 4105.62 dated 9 September 1985. In the course of the

source selection process, evaluators will be examining the adequacy of
contractors' proposal fin various areas. Unless otherwise specified,
adequacy shall be as determined by the SSEB Chairman.

M.3.2 Evaluation Concept. The underlying thrust of this solicitation, and the
basis for the evaluation factors below, is to select candidate(s) for
Development aad Pr'ove-Out that have the highest likelihood of defeating
the postulated future soviet tank (FST) threat at least risk, with adequate
orerational suitability, ..MA.NPRINT, and the best potential for subsequent
P I improvements in penetiation capability and accuracy, within the
specified size and weight.

M.4 Evaluation Approach. Proposals evaluation will be divided into Tech-
nical and Operational Suitability, IMANPRINT, Cost, and Management.
Technical and operational suitability will be heaviest weighted.
MANPRINT and Cost are separate, equal major evaluation factors and
are important for their design implications. Management will be the least
heavily weighted factor.

M.4.1 Technical and Operational Suitability. The strongest emphasis will be
given to the Technical and Operational Suitability area which is composed
of the following three elements (in decreasing order of importance):

a. •anned System Operational Performance

b. 'Manned System Design

c. Test and Evaluation.

FOR TRAINING PURPOSES ONLY
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M.4.i.1 Manned System Operational Performance. Evaluation of this element
shall consider the following five factors in decreasing order of importance:

a. Pk/engagement capability (includes target acquisition in clear and
degraded environments, !manned system accuracy, and warhead/fuze
effectiveness)

b. Countermeasures Immunity

c. Physical Characteristics (includes portability)

d. Survivability

e. Range.

Subfactors in decreasing order of importance for all of the above include
existing data in the form of test data and analyses, analytical methodology,
and simulation plans and program.

M.4.1.2 Manned System Design. This element shall be evaluated for the
following six factors in decreasing order of importance:

a. Round Design

b. Command and Launch Unit (CLU) Design

c. Integrated Logistics Support (ILS)

d. Preplanned Pxoduct Improvement.

Subfactors in decreasing order of importance for round and CLU design
include maturity of technology, adequacy of engineering analyses to
support construction of functional prototypes, definition of and corrective
measures to reduce known risk in areas of technical, performance,
schedule, RAM, and producibility, and completeness of description.
Subfactors in decreasing order of importance for ILS are LSA,
publications, and aiing.

M.4.1.2.1 Round Design. (Omitted from cxample)

FOR TRAINING PURPOSES ONLY--
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M.4.1.2.2 Command and Launch Unit (CLU) Design. (Omitted from example)

"M.4.1.2.3 Integrated Logistics Support. (Omitted from example)

M.4.1.2.4 Preplanned Product Improvement. (Omitted from example)

M.4.1.3 Test and Evaluation. This element shall be divided into System Testing
and Subsystem/Component Testing which are of equal importance.
"Subfactors of equal importance for System Testing include adequacy of
proposed tests; efficient use of facilities, equipment, and personnel; and
extent of government test and evaluation support required. Subfactors ofIj equal importance for Component Testing include adequacy of proposed

tests; efficient use of facilities, equipment, and personnel; critical
component/subsystemn performance tests; limited environmental tests; andextent of government test and evaluation support required.

M.4.2 MANPRINT. MANPRINT shall be evaluated. in three -stages. First,
application of management criteria willfocus ..-on theofferr's Initial
competence in carrying out a MANPRINTprogram. Second, domain
criteria will examine the six traditional MLANPRiNT-domains separately.
Finally, systCms integration criteria will look.atths as a whole and
examine its subsstem interaction and .:relations -to higerevel 4goals.

M...bMngmetTe evaluation o, this elemnt hal cnier: te folowinga
fiv fctos n te ffror's PrOPoSal inderasing- ore f importance.

a. C ptfot int MNPRNinto system g Tadequacy of the offerors conc fr " t ; s dig l

reflect .MANPINT - at aihlbe.evt..

~~4~tI~PM. of effort;.line t umrtvsfiIyt

in heSO thal 1Uatk n

-------- FOR TRAINING PURPOSES ONLY -----
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4. Dedicated MXANPRINT Personnel. :'he capability of the offaror's
personnel (including key subcontractor peisonnel) for performing the.
MANPRINT Waks required by the BOW sha llbe evahwmted.

e. 'Cost. The adqayoSteofr t.os anayis inrlation to
MANPRINT areas utlined in the SOW sAll be evaluate4.

M.4.2.2 Domains. The six MANRIN domamins acho equaltimportance and
each with separate criteria, shall be. _evaluated as follows:

LiM.4.2.2.1 Manpower. 'The evaluation crieia for this domain, in decreasing order
Of bnporltancc shall be(a)%AMalyses, and (b) Understanding forcestruc~ture

a. Analyses. Thvrdblt n et o ealwt hc h
contractor proposs to v*nduuc UUUCJU PflJ 5CflsRVtIy Analysts, MUU

*subsequently apply the ruklults. shall1m l* valuated.

*b. Uoderstandinu f-orce ,Stozetwe iwp~nepte The :Contractor's
underrianding of fox ce strctur cossnsand ail~t 0analyze-sse
impact On :the f uretitrce, sw pnratc* lputs 'of ECA,
HARD)MAN aaWtk- in: 'aOI80P/QQPRI dataS~ hailLbe vlae.

M.4.2.1.2. Perstinnel, Theevaluation*0 ofthis dmnshl~cos4rth Colwn
criterlia in deCreain*g irdci of hn0t iportance. (a) Resporsvns to the
RFF, and (ic)Ahaaie

2 . SuIke ve the Mt The1 offeror' compliance, with &;nd
response ithe WoQu'iits R*v $dao :p'4 rovide in the SW a -V::nd

A.Anls.Th w b iftand det fdetaB * w It I ~h'hthe
contwac*tor,:V Ip.oposeS 10 ad sIUCI wy~ o
determhie the atit.ude_";,- nw his* 4esv Shall be evulu~ated.

MK4.2.2.3 Trtda 7'. The ,vah41.i otrif tbie~4omxain ohall he (t) Anlyses,
(b) Training *..C-1oftcc._t ".4 (C) In ti grionW (In 4eces one .r of
impoituec.

-- --- FOR TRAINING' PURPOSESON '------
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a. Analyses. The credibility a,' 4epth of detail with which the offeror
proposes to conduct trade-ff and t itivit~y alyes t einhstann
pyogramto produce the required t-' an peiforinanoz fromi the soldiers in
the Target Audienice. Description AD)

b. Training Concepts. The cotatrsability to: plan, establish and
implemnent and Integrated Tann SytDPackage toý Support

4 1institutional and nan-institutional t4anin 4sAl be evaluated. The
offeror's analysis cif systemi training requirements throughout the total
for-ce using IMC, Service School Surveys, task analyses, and other
appropriate date shahl Mlso be astdyzd.

C. Invegw~tioa.* The offerors'sunderstandig of and -coordinto with
other domains of MANPRINT suh. asMnoeiadtroelf6wl

61as other programs such:. I shalb vla~.

M.4.2.2.4 l1iwuan Fjactors Zn4glneirng% heeahtonvitra : thsd ai in
decreasing order of importance shall be1 (a epnWeai4ss to the, REp,
(b) Credibility of. Proposal, an aaeet.

a. Rtesponsiveness to -the il T-he offetror's copIance vita -and
response to -thle cntansnduincprve4 inth SOW -and
ZAP4000 sall be evtaluatet...

b. Credibfility of Pr 1oa :The mmtflr depth.0 pifraing,

P'-implementation of preuemt4so ot~n ostd level of

c.W Mngment. Th ftrt apa 8i idenifying and

controlling chanwges and. mswintiý "d01W140t
be evaluated. ,,#CU~t~ hl

System The'cdtceia for $)%tQ Ssety eval1uationl are~t qa
M.4.2.2.5 S ste afety, u.

importance and include .(a) Woi.cs'k 041W and hnpat td (b)
Credibiiity of ?rposý

--------------- ORTRAINING PURPOSGES ONLY-------- '-
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a, Identification of RiJsks sand Impact. The offeror's approach to
identify and xespond to system safety risk h system design shall be
evaluated.

bW Credibiity of Proposal. The offerors.dpho lnigas
implementation of proedures shall be evaluated.

M.4.2.2.6 Health Hazard Mes"ometnt. Th evauation Of this domain shall consider
(a) Responsiveness to the REP, and (b) identification of risks and impact.
Both shall be of equal importance.

a. Responsiveness to the FPI. Thbe offeror's compflance witb and
response to constraints and guidanci provided lIn the SOW and 2ZAP4000
shall be evaluated.

b. Identification of Wes :and Dmat Th ofrorsarod to1 k ide~Wntify and respond to helhhzrsi ytmdsg hl eevaivated.

K, ~M.4.2.3 iSysten Integraton. The criteria- tro noealeauto of
MANPRINT in decreasing order of impOrtance shall1 be (a)' Soldier-
Machine. Interface, (b) Aase,(Fedck(4Cordinationi, and e
Dat'd Collection.

a. EM!. Teadequwy Qf ith cortr"ctors's- vi .:oedures for integrating
soldier and machine wiatlhthe sytco4 eltn niering decisions
-to soldicr pezorwn)sht be, caluvaed.

b. Aualyses. Th fcferor's aprodhs, tW. dewff :analyi 'tAnd
-" ~sensitivity anlsst004& 4~gn ieiaie d ietify

perfon0ance measure ml:on f:ct as rms 4.MNR s
Techmca)-shalt nkf

C. eei*bac&: The aot 'S t ' k e I t T een

phase to resic g O tiou ef paobemc,.thafltb e.vittuate(4.

Coordination.-

contractor fol. c04n~n 0i~k daasdvl fdpiaion
among It S. RtAW4~ dfIN t~l

--------- FOR TRAINING PURPOSES ONLY- -- --
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el. Data Collection. The contractot's proceeiures for fundamental data
collection and analyses commonly shared by all L4ANPR1NT domains

'4 shall be evaluated.

N41.4.3 Cost. (Oni~tted from example)

M.4.4 Management. The Monagement will be the least heavily weighted factor.
FvL'uation shall consider the following five elements in decreasing order
of imrportance:

a. Management Structure and Past Performance

b. System Engineering '4anagement

2c. Configuration Management

r ~ d. Past Performance in Transitioning from Development into
Production/Fielding

C. Production

M.4.4.1 Maniagemnext Stricture and Past Performance. (Omitted from example)

M-4.4.2 Systemn Engineering Mailagemnit. The approach taken to integrate the
systemn engineering effort will bfe evaluated.

M-4.4.3 Configuration Management. (Omitted from example),

M.4.4.4 TransitioWing to Production and Fielding. This element will evaluaie the
contractor's recent aucitable record to be submitted by the offeror in his

response to this RFP, on similar programs of his ability to prepare for and
4r accomplish smooth transition from Development/Proveout ,-) Production

ability to provide timely and complete technical documentation packages

M.4.4.5 Production. This element will evaluate the contractor's auditabic recordj
to be submitted by the offerur in his proposal, on similar programns of i
;--bility to plan, establish and implement f'ctvprdtin

-"..-,---~ ----- ~-~F r RAINING PURF~OSES O L '~
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EXHIBIT A

CONTRACT DATA REQUIREMENTS LIST

DAAHJ302-87-ROOOI

(Note: This example Contract Data Requirements List (CDRL) is limited to those items
with a relationship to the MANPRINT process. A complete CDRL for the actual
procurement of a major weapon system will be considerably longer, As noted earlier in
this handbook, many Data Item Descriptions (DIDs) must be tailoied for your specific
application.)

FOR TRAINING PURPOSES ONLY - --- ,
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DATA ITEM DESCRIPTION Me No. o0o01

1. riTLE . 0MPIF-tAYIONow aktf

ManufactLrer's MANiPRINT ManLgement Plan OT-11920

a.OVCIP1N/INPS

The Manufacturer's MANPRINI Management Plan (NIMP) is the single document which
describes the contractor's entire MANPRINT program, identifies its elenents and explains
how the elenments will be managed. Th's document is used by the procuri.1g activity as
the principal .. sis ta"r app wal of the contractor's program and as one basis for review
of the contractor's progress.

C.APPKOVAL PAUT II OPPIC.1 OFP $RIMAN111Y RUPQV0"h$SITfY KIGMI G& CTICR'VflhJ"hDJ&LGEC0P REQOUIM

~..I~SdOI A/AI4CPH-Z
7. APPILICATiCMWIVNYRRELATIONIPVIP

t 1  7,1 This data itei description contains the format and contu.nt preparition instructions
for the data product generated by the specific and discrete task requirement for
this data included in the contract.

7.2 The Manufacturer's MANPRINT Management Plan is related to DI-H-7051, Human
Engineering Program Plan; DI-H-7066, Training and Training Equ'pment Plan;
LI-S-3606 System/Design Trade Study Reports, Personnel Trade.-Off Analysis. Report; and 0I-SA'T 80100, System Safet Progra Plath.

a. APPROVAL L'MITA71ON 9.APIALtPN u. I

Limited to one-time use for MIL-H-4685583
sel icitation DAA0B02-87-04)001 IMIL-ST9-147T ' I

"10. MIPAIOINITRUCTIOfN n ON
10.1 Contract. This data item is generated by the contract which contains a specific
and di'crete work task to develop this jata product.

10.2 Format and Content Peguirements. The MMP shall consist of the following:

(1) Table of Contents List of Illustrations and It.troductlon.

(2) OrT- jiation. This section shall identify and describe the contractor"s
primary organizat-lTohralenwnt responsible for complying with KANPRIWT requirements.
The functionrs and internal structure of this element shall de defined. Structural
definition shall include the number of proposed personnel on an *nnual basis and summary
job descriptions for each person, :n addltio-' the relationships of this element .to
other organizdtional elements responsible for areas impacted by *R1PRINT, such as those
charged with equipment and software dcslgn, --test and evaluation, integrated logistic
support and other engineering specialty programs (such as reliability, smintainability,

S survivabili ty, vuInerab lity, :and transportlibi1ty) shall :be ffully explained4. ..The "
author ity delegated to each of the .elemets, sall be stated in explaining .the
relationships. This section shal al. o deacrmet.he methods by which .,the contractor
shal I ensure that coppatibility) .is tt .flnus -ymainta ined between the .design".of .systemhardware and software :(including .rnpport.and trinimg equipment.)., hisan.performynce
requirements, manpower: a&1 personnel1 requirements (i.ncluding aptitude requirements for
operators and maintafiri4rf, training requirements, system safey -qurements, .and

hcomponents or alT iivThiii- -n.erfac&Iafety.and/or :ealth hazards Iiliicationsi:2E1 zz%:o:Ti Subcontactor Efforts.* If any :work .relasted :to systemis to be performed under subwontract, the subcontractor". .organ ,.Itional element

DO Form 1P664,FEB 85 rmvous ,,,on is ohsolv,,. PAGE 1 OF 2 PAGES

N- --- FOR TRAINING PURPOSES ONLY---
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OT-119210

10. PREPARATION INSTRUCTIONS (continued)

responsible for MANPRINT shall be described to the same extent as the prime contractors
MANPRINT organization is cover'ed. A copy of the MANPRINT requirements proposed for
inclusion in each of these ý,ubcontrac~ts shall be provided. The method(s) by which the
pri .me contractor monitors subcontractor compliance shp'll be fully described.

(4) MANPRINT in Systemn Anýjysjs. This section shall :,'ntify those MANPRINT
efforts in Sys ten'.analy sTs - or-, whqre contractually required, in sýystem engineering),
which are contractually ipplicable and the organizational element(s) responsible for
their performanceý. MANPRINJT participation in systcm mission analylsis, determination of
system functional requirements and capabilities, allocation of system functional
requirements to human/hardware/software, determination of aptitude requirements for
operators and maintainers, development of system functional flows and performance of
systom effectiveness studies shall be fully described. Aily data )reqi.ired from the
pro,.urinq activity shall be described.

(5) MANPRV4 ; in Equipment Detail Dein This section shall describe the
effort in equipm6--de-VdfalT des-ign{ to r com-p~ance with requirements specified by the

~ contract. MANPRINT participation in studies, tests, mock~-up evaluations, dynamic
simulation, detail drawing reviews, systems design reviews and system/equipment/component
design aind porforinance specification preparation anid reviews shall be ful'iy desti~bed..

(6) MANPRINT in Test and Evaluation. This section shall describe MANPRINT
test and evalvd i'oý%aF_ rie-- RWti the contractor's total test and
evaluation program and shall contain specific information to show how and when the
contractor shall satisfy test and evaluation requirements of the comtract. Design

miletone shal b identified at which MANPRINT tests are to be performed to assess
compatibility among human performance requirements, personnel aptitude requirements,
training and skill requirements, equipment design aspects of personnel equipment/software
interfaces, system safety, and elimination and/or control of health hazards. Major tpst
and demonstration objectives shall be identified and proposed test methods shall be
described. This section shall also identify the MANPRINT personnel involved in test anJ
evaluation, and summarize the MANPRINT test schedule. The summary test schedule shall
depict major MANPRINT evaluations and demonstrations in relationship to major milestones
such as 90 percent design release, project level design reviews, first article
demonstration tests and conxie~ncement of procuring activity testing.

(7) MANPRINT Deliverable Data Products. This section shall identify and
briefly describ c---c-MW-'----UTIýagid-'-rdc specified in the contract.

milesone) Tiim!Ptase Schedule and Level of Effort. This section~ consists of a
milestoneT doat, I e -ffTo-rtsto 6'b-~ea KT i shed in, .each 'of the six separate

(9) Related Plans. -This section shell Identify And descrIbe related plans
for, the six sepi-ratý_0ANP1W T domains (MHanpower, -Personnel, Tro .ining, Human Factors
Engineerinrg, System Safety, and Health Hazard Assessment). The Human Engineering
Prograin Plan (DI-~H-.7O51), the Training and Training Equipment Plan (014U7066) and the
System Safety Pragram Plan (DI-SAFT-80100) may be included in the *MMP by reference.

PAGE 2 OF* 2
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ZAP4000

TAB'J?. OF CONTENTS

SYSTEIVM SPECIFICATION

Page No.

1.0 SCOPE
20 APPLICABLE DOCUMENTS (Omitted from example)
3.0 REQUIREMENTS
3.1 System Definition
3.1.1 General Description
3.1.1.1 Round
3.1.1.2 Command and Launch Unit (CLU)
3.1.1.3 Peculiar Support Equipment (PSE)
3.1.1.4 Training Devices
3.1.2 Missions
3.1.3 System Diagram (omitted from example)
3.1.4 Interface Definition
3.1.5 Government-Furnished Material (omitted -from example)
3.1.6 Operational and Organizational Concepts
3.2 Characteristics
3.2.1 Performance; Characteristic
-12.1.1 User Profile
3.2.1.2 Employment Time/Rate of tre
;3,7 1.3 ..- Target Engagement Capability

3.2.1.5 Field of View
13.2.1.6 System Availability
3.2.1.7 Survivability
3.2,1.7.1 Firng From, Enclosures

3.2.1.-7.2 Firing Signature
3.2.1.7.3 Gunner Exposure

Training
3.2.2 Physical Cbaracteristics

3.2..1 •Weigh,

3.2.2.2 Shape

3.2.2.4. Diameter
3.2.2.5 Transport and Storage

- -FOR TRAINING PURPOSES ONLY
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ZAP 4000

TABLE OF CONTENTS (Continued)

SYSTEM SPECIFICATION

Page No.

3.2.2.6 Health and Safety
3.2.2.7 Human Peffoinaance/fluman Engineering
3.2.3 Maintainability
312.3.1 Round
3.2.3.2 Command and Launch Unit (CLU)
3.2.3.2.1 M;aintainability
3.2.3.2.2 lIutermediate Foiward 'Test Equipment (IF7TE)
3.2.3.3 Support System
3.2.3.3.1 Crew and Proficiency Trainers
3.2.3.3.2 Intermediate Level
3.2.3.4 Maintenance Characteristics
3.2.3.4.1 Modular Design
3.2.3.4.2 Thro, •way Concept
3.2.3.4.3 Test Points
A.2.4 Environmental Conditions
3.2.3 Built-In-Testl'luil t-in-Test-Eq.uipment

(BIT/BITE)
3.3 Design and Construction
3.3.1 Materials, Proresses and Part (Omitted fr'om example)
3.3.2 Electromagnetic Radiation (Omitted from example)
3.3.3 Nameplates and Product Marking (Omitted fi'om example)
3.3.4 Workmanship (Omitted from example)
3.3.5 Interchangeability (Omitted from example)
3.3.6 Biomedical, Health Hazard, and Safety Assessmen
3.346.1 General Requirements
3.3.6,2 Critical Hazard
:3.3.6.3 Safety Design bCharacteristics
3.3.6.3.1 Control Swich
3.3.6.3.2 ýDesign Safety
33.3.6-3.3 Multiple Sequential Actions
:3.3.6.3A4 Power/Energy Sources
i3.3.6,3,5 Round Safety

-3.23.6 Projectile Impact Safety
3.3.6.4 Launch Personnel Safety
.3.36.5 Launch .Safety
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ZAP4000

TABLE OF CONTENTS (Continued)

SYSTEM SPECIFICATION

Page No.

3.3.6.6 Safety Factors
:3.3.6.7 Laser Safety
33.6.8 Electrical Safety
3.3.6.9 Electro-Explosive Devices
3.3.6.10 Fuze
3.3.6.11 Toxic Materials/Carcinogens
3.3.6,12 Radioacti e Materials
3.3,6.13 Insensitive Munitions
:3.3.7 Human Performance/Human Engineering
3.3.7.1 Human Performance
3,3.7.2 Human Engineering
3.3.7.3 Lanuch Environment
3.4 Documentation (Omitted from example)
3.5 Logistics (Omitted from example)
3.6 Manpower, Personnel, and Training
3.6.1 Manpower Levels
3.6.1.1 CrCw size
43.6.1.2 Maintenance Tasks
:3.6.2 Personnel
3.6.2.1 Cognitive Workload
.3.6.2.2 Aptitude
1:3.6.3 Training

3.6.3.1 Training Modes
3.6.3.1.1 Institutional Training
3.6.3.1.2 Non-Institutional Training
36.3.2 Training System Characteristics
,3.6.3.2.1 Embedded Training (ET)
3.6.3.22 Handsn Training
•6.33 .. :Trai.ang Deic System
:3.6.3.4 4Coreware
4.0 QUALITY ASSURANCE PROVISIONS

4.1 General
4.1.1 Responsibility For Tests (Omitted from example)

412 Secial Tests and Examfnatid ns
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ZAP4000

TABLE OF CONTENTS (Continued)

SYSTE ,M SPECIFICATION

Page No.
4.1.2.1 MANPRINT Testing
4.1.2.1,1. Soldier Performance
:4.1.2.1,2 Aptitude Levels
4.1.2.1.3 Training Effectiveness
4.1.2.1.4 Soldier-Machine Interface (SMI)
4.2 Quality Conformance
4.2.1 Analysis
4.2.2 Inspection
4.2.3 Demonstration
4.2.4 Test
5.0 PREPARATION FOR DELIVERY (Omitted from example)
6.0 NOTES
6.1 Wooden Round Concept Definition
6.2 Pk/s Definition
6.3 Pk/e Definition

LIST OF TABLES

"FABLE 1 Quality Conformance Verifications
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1.0 SCOPE. This specification establisaes the performnance, design, development,
K,•; and test requirements for the ZAPPER System.

2.0 APPLICABLE DOCUMENTS. (Omitted from example)

3.0 REQUIREMENTS.

K 3.1 System Definition. The ZAPPER shall be designed to provide a manportable
anti-armor system with the capability to defeat the current and projected armor
threat into the year 2000. The manned ZAPPER shall have a probability of kill as
specified herein, in all battlefield environments including, an electronic, electro-
optical countermeasures environment, as stated herein. To reduce gunner
vulnerability, the system shall be capable of being fired from enclosures with a
reduced signature, increased leuiality and at a range twice that of the present
standard system. The ZAPPER system shall be lighter, less bulky and require less
training than the system currently employed.

3.1.1 General Description. The functional components which comprise the ZAPPER
are a round, a command and launch unit, training devices, and intermediate
forward test equipment (IVI'E), if required.

/ " 3.1.1.1 Round. The round is the expendable portion of the weapon. Ii shall be of the
wooden round concept with a shelf life of not less than ten years.

3.1.1.2 Command and Launch Unit (CLU). The CLU is the reu'sewble portion of the
tactical weapon system. It shall have a trigger mechanesm built-in test (BIT) and
guidance and fire control functions.

3.1.1.3 Peculiar Support Equipment (PSE). PSE, if required at any support level, shall

be minimized and shall be justified based on analysis of cost of PSE versus cost of
redesign of hardware to eliminate the use of PSE.

3.1.1.4 Training Devices. The Training Devices shall support all phases of training from
initial entry training to hidividual and acw sustainment training at using units.

3.1.2 Missions. The ZAPPER's primary mission is to defeat threat armored vehicles
listed in Annex 1 hereto, (not included). Other missions, which shall not degrade
the primary mission, include engagement of bunkers, other point targets, and
helicopters listed in Annex 5, hereto, (not included). ZAPPER shall significantly

-1 increase the combat effectiveness of all infantry units by supplementing the heavy
o iantitank/assault weapon and providing the anti-armor employment dictated by the

continued and increasingý emphasis on mechanized combat in future warfare.

3.1.3 System Diagram. (Omitted from example)

3.1.4 Interface Definition. The system must be designed giving cOnsideration to the

operator and operational interfaces involved. I
FOR TRAINING PURPOSES ONLY-
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3.1.5 Government-Furnished Material. Omitted from example.

3.1.6 Operational and Organizational Concepts. The ZAPPER shall be amanportable
system employed by dismounted infantry at platoon level to destroy enemy armor
in all theaters of operation. ZAPPER shall be controlled by the platoon leader
and employed by the squad leader. Mission assignments shall be made by the
platoon leader, and the weapon shall be used for multiple tank engagements.
Increased gunner survivability shall be a primary employment consideration. The
system launch ;nd all-environment sighting/ surveillance capabilities shall permit
firing from protected fighting positions, impose minimum operational constraints
and enable targets to be engaged at long ranges in degraded environments.

3.2 Characteristics.

3.2.1 Performance Characteristics.

3.2.11 User Profile: The design of the system hardware shall conform to the capabilities
and limitations of soldier operators and maintainers having the following profiles.

a. Fully-equipped male soldiers with 5th through 95th percentile physical
dimensions with physical profiles 111221 or better and whose aptitudes are as
described in para. 3.2.1.8.

b. Have institutional (skill attainment) operational training not excceding 35
hours (at a cost NTE $1,200 per student in class sizes of 100 students) and unit
(skill sustainment) training NTE 15 hours quarterly (at a cost of NTE $400 per
student, per platoon).

3.2.1.2 Employment Time/Rate of Fire. The employment time for the system shall not
exceed 1.5 minutes. Employment time is defined as the time to transition from
unassembled carrying mode to ready-to-fire. The maximum time required to go
from the standby mode to ready-to-fire shall not exceed 8 seconds, tuing soldiers
described in the TAD with no more than the institutional training proposed by the
:contractor. The time required to cool down the system to a standby mode or go
to a ready-to-fire mode again shall not exceed 1.5 minutes. The sy,;tem rate of fire
using one CLUJ with multiple rounds, shall be no less than 4 rounds per 3 minutes.
Rate of fire shall be calculated by using the time from trigger pull to trigger pull
while engaging fully exposed stationary targets at 3/4 of the system's maximum
range.

3.2.1.3 Target Engagement Capability. The time for the isnned system to engage a
stationary threat target in daylight at one-half the maximum range of the system
shall riot exceed 30 seconds after correct target identification in a 7-kilometer
visibility, non-nuclear benign countermeasures environment. Under NBC, night
or other adverse conditions the engagement time shall not exceed 45 seconds after
correct target identification.

------ FOR TRAINMNG PURPOSES ONLY--
4-71



- FOR TRAINING PURPOSES ONLY-

3.2.1.4 Hit Probability. (System Effectiveness). The hit probability (Ph) for the
above engagement shall be at least .81 when calculated by an equation/formula
containing one or more specific terms describing the soldier performance of
critical operations tasks. Ph of at least .65 is desired under NBC, night and
other adverse conditions. Until test data are available for use in this
"calculation, a value not to exceed .90 may be substituted for any such term.

3.2.1.5 Field of View. To accomplish battlefield surveillance and target acquisition and
to provide the gunner the capability to determine that the target can be
successfully engaged before being masked by obscuring terrain features, the
sighting device shall have a field of view of at least 45 degrees elevation by 90
degrees azimuth. A narrow field of view shall be provided if needed to
accomplish recognition out to system maximum range.

3.2.1.6 System Availability. System availability (Am) with mark-in-the-loop shall be
.79 or higher when calculated by the formula in Glossary 1, AR 702-3.

3.2.1.7 Survivability.

3.2.1.7.1 Firing From Enclosures. The manned system shall be capable of firing safely
and with no performance degradation from a covered fighting position (one or
two-man with openings, front and rear, permitted) and an enclosure of 38.5
cubic meters volume with 2.5 square meters of openings. Toxicity levels shall
permit personnel to remain in the enclosure indefinitely after a single firing
without exposing them to toxic hazards in excess of those permitted by para
5.13.7.4 of MIL-STD-1472.

3.2.1.7.2 Firing Signature. The weapon firing signature (noise, flash, smoke, backblast)
shall be reduced by 35 percent when compared to the current standard system.

3.2.1.7.3 Gunner Exposure. The system, whether fire and forget or track after fire, shall
show a reduction in gunner exposure time of at least 15 percent when compared
to the current standard system. (Exposure is defined -s visibility to optically.-
aided enemy battlefield obscrvation.) Gunner exposure time includes the
period of time during which the gunner acquires a target, pe'forms prefire
operations, fires the weapon, tracks the round (if required) and reloads the
weapon.

ý 3.2.1.8 TrainIng. The institutional training praim for the UPPER gunner shall be
geared to the lower 20% of the aptitude razit"ted in the "Target Audience
.Deseription and should .0nable ianty• peptirdson to

,'Aheeteperformance $%andads a4nne =d 3pa1a4 Above.:lA capability for:e mbedided iniing :IMMU'..'Zo dti•:0-petis anld

:maintenance tasks i desirable.

3.2.2 Physical Characteristics.

FOR TRAINING PURPOSES ONLY -
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* 3.2.2.1 Weight. The system hardware, .wiiich inul udes one round, the command and
launch unit, a carry bag if required, and any other components required to engage a
target and perform survefilance for at least four hours, shall weigh 14.5 kg or less
(desired) to 19.0 k~g (maximum). An add-on remote launch capability from a
distance of at least 50 meters with additional weight not greater than 12 kg is

Seosired.

3.2.2.2 Shape. The physical shape of hardware components shall provide for ease of
soldier portability and be compatible with the fully equipped male soldier
population wearing protective clothing.

3.2.2.3 Length, The carry length of the largest system hardware component shall not
exceed 120 centimeters,

3.2.2.4 Diameter. The diameter of the round including protective caps shall not exceed
C 23 centimeters with 21 centimeters desired.

capbleoftransport and storage in the Bradley Fighting Vehicle (BFV), High
MoiiyMultipurpose Wheeled Vehicle (HMMWV), and (USMv.C Light Armored
Vhce(LAy)). The round shall be compatible with the storage racks on the

HFIMMWV, and LAV with the CLU in an appropriate mount. When
tacicalypackaged, it shall be transportable without damage by rail, air, marine, or
truc andin tactical wheeled and tracked vehicles over rough terrain and air
droppd asequipment carried by individual parachutists or in resupply bundles
wtotdegradation in performance resulthing therefrom. Tactical packaging shall

allw flldeployment of the weapon within 90 seconds.
3.2.2.6 Hlealth and Safety. The design , th ytmsalcnie piu afet of

,ko personnel 'when transporting, storing, operathi&g and maintaining the ZAPPER.
The system shall conform to fte health and sa\~e'y requirements of paragraphs 4,
5.13.2.2, 5.13.5.1, and 5.13.7. TAUMD.1T1472 snd paragrph 5.4, UMILSTD-1474.

3.2.2.7 Human FeortoanceffHumman .wt Zn Teehm Ch design, 4electon, and
arrangement of. equipment SI100 i46 is 'to ensormmeefficiency and safety of

*Operation in performance of l-0 11400511w" ctowu by. dperational and
maintenance petsonacl. Tehmnfeoseijnel'rqtEet of
paragraphs 5.6.5.9, and 5.11a ofML-SiiD4472 a apx*it to. the: ZAPPER,
sball apply. In particular e design o 6h a~tm M.hl beenpa with
personnel wearing'NBC and col weathe p00%civ dohrgadh rvde the
means to facilitate carry tbyte nda~vidl. ihbnfitystrog mountainous and
jungle terrain.

3.2.3 Maintaiiu'(bility.

3.2.3.1 Round. The round is considered a "wooden round" and shall have no
maintainability requirements associated with field repair other than cleaning.

3.2.3.2 Command and Launch Unit (CLU). The CLU Mean.-Time-To-Repair (MTTR)
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shall not exceed one hour at the Intermediate Level. No more than 30% of the
total maintenance actions shall occur at the Intermediate Level. MTTR
includes time to fault-isolate, repair and verify, or test. If Intermediate Level
repair is not possible, Operational Readiness Floats (ORF) or Repairable
Exchange (RX) shall be used to maintain operational availability, The
Unit/Intermediate maintenance level shall be designed to reduce operation and
support (O&S) costs by at least 30% (50% desired) when compared to the
predecessor system. Use of standard automatic test equipment or suitable
alternatives shall be considered as accertable options.

3.2.3.2.1 Maintainability. Maintainability characteristics shall be emphasized. Design
shall stress ready access and ease of replacement of line replaceable units
(LRUs). When possible, expensive components or assemblies shall be easily
emovable from disposable LRUs. LRU removal shall require no special tools

and shall not require removal of other LRUs to gain access.

3.2.3.2.2 Intermediate Forward Test Equipment (IFTE). If IFTE is required, CLU LRU
input/output signals shall be made a'.'ailable to ýest connectors on the CLU case.
The applicability of I.TE shall be determined based on intermediate level
manpower availability for the predecessor system under the AOE.

3.2.3.3 Support System.

3.2.3.3.1 Crew and Proficiency Trainers. This equipment shall be maintainable by
intermediate level (IL) test equipment.

3.2.3.3.2 Intermediate Level. Intermediate level test equipment, if required, shall be
supported to the maximuim exto.nt possible by using MTOE tools, TMDE, and
other existing support equipment.

3.2.3.4 Maintenance Characteristics. The maintenance characteristic for ZAPPER
shall be as follows:

3.2.3.4.1 Modular Design. The modular design (IAW MIL-STD-2165) 1 f the electronic
equipment for ZAPPER shall permit easy identification and replacement of
defective assemblies. Maximum use shall be made of plug-in/pull-out type
components to facilitate removal/replacement.

3.2.3.4.2 Throwaway Concept. Based upon logistic support analysis and costeffectiveness studies, items shall be designated as "throwaway," if appropriate.

3.2.3.4.3 Test Points. Quick connect/disconnect test point terminals shall be
incorporated in sys'em equipment design and shall be able to interface with
standard automated test equipment.

3.2.4 Environmental Conditions. The system shall perform and be tested IAW
environmental conditions shown herein.
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S@•'3.2.5 Built-ln-Test/Built-In-Test-Equipment (BIT/BITE). The CLU IFTE and train-

ing equipment shall incorporate BIT/BITE to monitor the readiness status of
the system and its subassemblies as well as aid in location of failed line replace-
able units (LRU's) IAW MIL-STD-415 and MIL-STD-2165. BIT/BITE shall
Sbe incorporated into system hardware in such a manner that specific system fail-

,ures are detectable by the operator or support maintenance personel with no
::more than the institutional training proposed by the contractor, and can be iso-
lated 95 percent of the time to an ambiguity group not to exceed one LRU at the
intermediate level support group.

3.3 Design and Construction.

3.3.1 Materials, Processes, and Parts. (Omitted from example)

3.3.2 Electromagnetic Radiation. (Omitted from example)

3.3.3 Nameplates and Product Marking. (Omitted from example)

' 3.3.4 Workmanship. (Omitted from example)

3.3.5 Interchangeability. (Omitted from example)

3.3.6 Biomedical, Health Hazard, and Safety Assessment,

3.3.6.1 General Requirements. Safety features shall provide for optimum safety and
proterti n of operator, maintenance personnel, facilities, and the item itself
during maintenance, storage and use consistent with mi sion accomplishment.
1DX,.ign and safety verification shall be accomplished in accordance with the
safety criteria contained in MIL-STD-882.

3.3.6.2 Critical Hazard. The system shall be designed such that two operator errors,
or two equipment failures, or one operator error and one :euipment failure
occurring simultaneously, shall not produce crticl or catastrophic hazards as
'defined in MIL-STD-882.

3.3.6.3 Safety Design Characteristics. Desg of the weapon and associated

:equipment shall enhance sfety of personnel r4d equipment, The weapon
idesign shall include the following dwaatristics:

-3.3.6.3.1 Control Switch& Control switche thall be deigned, located, and positioned to
iminimize the probability of inadvertent activation.

33,6.3.2 Design Safety. Design a esrthat it It mecanically or electrically
4impossible to activate controls ,in irroper. s"qun or to connect components
,wd subsystems improperly

3.3.6.3.3 Multiple SeUfqnial Ac6tion. Multipleseqt:iýa•o t: to eXceed four,
shal b reuird t lanchthe, ;missile.
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3.3.6.3.4 Power/Energy Sources. Power and stored energy sources shall be isolated from
fire controls and circuits until intentionally activated.

3.3.6.3.5 Round Safety. The round shall incorporate safety features to protect
maintenance personnel, facilities, and the round itself during maintenance.

3.3.6.3.6 Projectile Impact Safety. The weapon propulsion section in its tactical launch

configuration and the complete round (warhead and propulsion section) in its
storage and shipping container may bum but should not detonate or propagate
to high order explosion when subjected to bullet impact from armor-piercingand armor-piercing tracer projectiles of 5.56mm, 7.62mm, and 12.7mm caliber

fired from a range of 50 meters.
3.3.6.4 Launch Personnel Safety. The system hardware shall not adversely subject the

gunner to blast, noise, heat, debris, or toxicity from normal launch motor and
flight motor firings; from flight motor rupture at ignition; or from warhead
detonation at minimum tolerance arming distance. The noise level shall not
exceed that specified in paragraph 5.4, MIL-STD-1474.

3.3.6.5 Launch Safety. Flight motor ignition shall not be possible prior to safety
separation distanee from the gunner (as established by the contractor or tests in
the preceeding phase).nor so late as to allow ground impact of the air vehicle
during normal firing. The Safe and Anm device shall remain locked in a safe
position and flight motor ignition prevented for abnonnal launch events, such as
an eject-only round with associated ground tumbling. ýFlight motor ignition in
tube shall result in locking up the Safe and Arm device in the safe position.
The round shall not. present any additional hazards in case of hangfire/misfire.

3.3.6.6 Safety Factors. After anticipated degradation from .environmental conditionsand expected shelf life, the launch motor, flight umotor, and launch tubte shall
have safety factors :not less th1ai 15 times the•mean plus three standard

deviations of the peak:opratig pressure.t equi'ed proof testing shall be
conducted at 1.2 timen themean plus three standard deviations of the peak
operating pressure. It is desired that thelaunh motor d:ign consider a fail-
safe mode in the eventof launch motor overp sre. Gas systems shall have a
minimum bunt prem of 6four:timef 1..0 pressrean proof prAsurte.of 1.5

0 ~~times normal opertn :or 0llpresc

3.3347 Laer Saety. t0caip o0 la6er shalt be5 httelws ls ossible-toLi •perform the intended fi•cin sl ui•Mtd" dslmee-th saetydesign

requirements aptofifed Inj M1L .S...425.
3.3.6.8 ElectrIcal S1fet. ersonnl and euipmet safety, halMeet requirtients of

MflS1Th454 (requrement 10 and3.

3.3.6.9 Electro-Explosive ;DWece,,Elve po e devices cticaw'l to Safety shall
meet the design and pelxformr'nce requirements of M-STD:I512 and MIL-I-
23659, rnd shall withstand the, following wihout funcii:
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a. Electrostatic discharge of 25,00 volts from a 500 picofarad capacitor through
a 500 ohm resistor. This discharge shall be applied between bridge and case and
also through the bridge.

b. The greater of dne ampere direct current or one watt of power for five
minutes applied tluough the bridge.

3.3.6.10 Fuze. The fuze shall meet d,,gn requirements of MIL-STD-1316. In addition,
the fuze shall meet the following requirements:

a. Provide safety duzing hamdling and subnormal air vehicle acceleration.

b. Prevent functioning of Its firing circuit upon completion of arming if the
graze switch or a segment of the crush switch is closed prior to completion of arm-
ing.

3.3.6.11 Toxic Materials and Cardoiogens. flighly toxic materials and carcinogenic
materials shall not be used in thedesgn, maintenance, or support of the system.
Moderately toxic materials may •be• provided the design and controls preclude
personnel from being exposed to environments in excess of those specified i,,, 29
CFR 1910 and other icceptablIndustrial hygiene standards referenced therein.
Except for propellants and explosives, materials shall be used which, when burned
or exposed to high temperatures, do -not give off to•ic fumes or support
combustion,

3.3.6.12 Radioactive Materials. Radioactive materials usedin the qstem shall be selected
to minimize hzard:'to personnel and must be arproved by the government.
Request for approval shall contain the design and marking Information specified in
Ml1lATD-1458) AR 38541; and A4 3

3.3.6.13 Insensitive Muitlost T.hesyst slme the: M ont

NAVSEAINST 80105 inthe shpin ndsto e co ine It is desired that the
requireme be mC 'Mai •t air vehicle Ithe lunch tubc. -Ad.itionally, the
capability to...eet t e p i e AVA. 8010.13 s
desired*

3ý.3.7 Hums ?o rmanCe/ffoasZaacfh . . .

3.3.7.1 Mum"a Pterbmu c he p tcgumi aAd operion shaill be
4ieid towPsku.neesaqt meet

syte f . -.......Ws not

S FOPTRANIN PU PO S vNY

gniicant • s th the soldier
armed~~~0 wit th :ut~*w syt'~o ab U$IHI ' ltyfor.bi course.

It is desired that thspdrae elz~~dW20 $k-Elsght shal; have
an adjustable diopte to0 fclttwepnselya*nwih a 4hsia profile of

'e't'.'V

-FOP TRAINING PURPOSES ONLY-------- ----
A 1-77

MNV

u9 Ji



FOR TRAINING PURPOSES ONLY

3.3.7.2 Human Engineering. Human engineering design shall be in accordance with
MIL-STD- 1472.

3.3.7.3 Launch Environment. Impulse noise shall not exceed the requirements of
paragraph 5.4 of MIL-STD-1474. Other launch environment characteristics (e.g.,
windloading, thermal, visible energy, and particle/ debris effects) shall not exceed
those of the predecessor system. Firing from enclosures shall not require any
extraordinary protective measures.

3.4 Documentation. (Omitted from example)

3.5 Logistics. (Omitted from example)

3.6 Manpower, Personnel, and Trainina.

3.6.1 Manpower Levels. *The manpower requirements fom the ZAPPER shall be less
than those of the predecessor system. The number and frequency of performance
of maintenance tasks shall be considered in analyses to determine cost-effective
organizational design.

S.6.1.1 Crew Size. In emergencies the systen shall be operable by one soldier.

13?.6.1,2 Maintenance Tasks. No single maintenance task shall require more than one
soldier. Maintenance tasks, when compared to the present antitank system, shall

be decreased by 20% at the unit level.

:3.6.2 Personnel. The Target Audience Description (se Section J) lists th expected
aptitude levels (ASVAB scores) of the soldiers who have been identi 4 as the
likely operators and maintainers of the AIs.R s .tem .:(see Paragrapi 3.3.7.1).

:3.6.2.1 Cognitive Workload. The cognitive woroad reu••d forpefrmance of critical

operations tasks shall be muccessfullyhadled by sldierso. of the:9 lowest 20% of the
GT score range stated in :the T 'rget Audience 'Desiptwon .

.{• 3.62.2 Aptitude. The ZAPPER system hadware shall bintainable tothe specified
performance staudards :by .personnel :holdi.nMOS .I27E0Qwith"OF/EL scores of
"from 95-115. Maintenance tasks lsia.ll e.implified. so t: those performance
: standards can also be:.achieved by peroel holig MOS 27E30 with, OF/EL
:scores of fromh 85-94.

$4.3 Taing Tatprgms'zd 1qimn 6hal p.e spcfcly designed to
support all phases oftfint%, from sii etqt raining to individual crew
sustainment training. The $ý aiigProrm h

't()be devlpd' adapapoid tsuort Ittuional :and nowi
institutional trainigfor op1ao inintane av u esnnel

-(b) coxnpW with the sytessprAdi~to tainin ( I AW hAJXCReua
tions 350-7 a 3504 aT_.•a $03. t•o ipudefont,6 ead analy*s, job

*::; and ta3k ana!ysis. and ourso 4cuig-.
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(c) minimize, the training burden through enhanced ZAPPER design and
incorporation of embedded training canlabilitiesl
(d) incorporate state-of-thear rech~niq,-u~~ in course development and
instructional inethoA'; otanig

.3.6.3.1 Training Modes.

3.6.3.1.1 Institutional Training. 'The institw-ional traL-. -r~gram shall:

.1 a) qualify bath initial entxy and rtan-ZAPPER t, , Instrvice personnel for
all de~signations irk opefations, mnaintenanew, :and suppuort

(o) provide for a 25% student surge ca*pability

(c) use the yteinatic, grouip-paced approach IAW ""RADOC Reg 350-17.
"TRADOC will review tMii task analysis& and i:tntity tassks coinnoii to existii g
systems for contractor integration jitto ZAPPER tomiCS

43.6.3.1.Z Non-institutlowal TrAbala. Ite vustainnient t progrcsm shall be based
on a skill retention ,analysis.

3.6.3.2 Training System.k Chardc~teristIcs.

3.6.3.2.1 Embedded Training (ZVr). kfyaibrjg proposed -by Vise contaraor sh*1l uiclude a
MILES ccpabilsty aind necessary equipmen to interkace with the NTC

insrrne ?atonsystem end Light Pivsion Tratining -Cemt~z. ET shall not
tidversit-ly affec. mnission pedformaeeI nor significantly degrade -Systein
avaiiability, maaintafii-aaly or cooponewit life.

3.6.32.22 Hands-on Training, -Contrac+or: popae xnn hl xp~i~hnso

trnigwiha ol f 00P1tie be ng ds-on A learning analysis that
considers cinrrtnt Army tri ingmthct b~ )I.,shall be usdto determine the
OptinlwAt mir of -trainin dexice &II ied dependerttupon 1Iarn'n difficulty

a~d askcdtcait un c~pIty e of bi,.Ih "nntenauve comrponents,
4 ~~~dunu mi mid'tuc~dotnc n m~~ hl A6:be monsidered for
A ~hkmndtraiv 1nqg.

results of the SAT MayA I _4~ eibtW taebehrada ainhp
wo Ie Operations,! 0~ittr~ ;M ~.4ppo task (ibvict n cleci

'4 v~~~~nich eprlch IndivdliwZ d4co itsrrw trin

-~~~ ~3,63A4 Coursewsr". ThJ otU ~ o' ~co r~aaahE

(a) include courseware develcicne)d-TAW. MtAXXX7 Regulations 3,50-7 and
3.50~-47, and withi 1. LADOC )tun l5-
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(b) include an Instructor's Handbook for all hardware

(c) orient courseware to the appropriate TAD education level (i.e., NTE
ninth grade RQ.L).
(d) provide proponent TRADOC schools with adequa:e information for

prepaxation of publications involving doctrine, tactics, and evaluation (i.e.,
ARTEP, ATM, ITEP, STW, SQTl).

4.0 QUALITY ASSURANCE PROVISIONS.

4.1 General. Unless otherwise specified in the contract, the Contiactor is
responsible for the performance of all inspections, examinations, tests,
demonstrations, and analyses as specified herein. The Government reserves
the right to perform any of the inspections where such inspections arn deemed
necessary to assure that materiel and services conform to the prescr).bed system
performance requirements stated in, paragraph 3.2.1 above.

4.1.1 Responsibility for Tests. (Omitted from example)

:4.1.2 Special Tests and Examinations. .

4.1.2.1 MANPRI!NT Testing, MANPRINT tes.ing shall be performed to verify the
feasibility of the required soldier perforrmnc.e, thm accuraqy of the aptitude level
forecasts, the effectiveness of the",proposed training. program and the
acceptability of -the soldier-mahine " iterfaces.

4.1.2.1. Soldier Performmxce. The .:.contractor -conducted -s6ldier :performance
lmeasurernont (SPM) shall be signed tocapture data on all tasks designated as
"critical" (see paragraph 6.2,1 -.of-MIUH4655) for operations, maintenance
and support functions. •he SPM*shall require:no fewer than three individuals
(i.e., Nzý3 or mnore) performng (i tun ea : tsk identfied as critical.Th
three or more individuals Ielected will each e'ithe.r beactive .duty.S. Army
"soldiers of 'he gprde and MOS tentativy identified ft, ,the Job tu which each
critical task.will be 1e.....asignred orIvf actual lieiarenot prcvided to the
"contractor .lifor $PM. be potions f imitlaro,' phyicl ch.Iaracteristics and431 ~~ASVAB cre. $PM As1ell provide £ men ea tn t34heý qntittv tyl

_ .. perfirmate retuirements.tOathe meamwed. :i•:old•ier performa!ii •nce. foreachd

critical taset tha ~u1ton. the nl~l.lns n cuay of tha

ofall be i.diderfon ance timdit . s- zgth•i me sadpuny Io that
p on -0o10 f d.(texnpratut .h ..idity ffiftin Ioi tiisi andi vi raton, e tc.aude

which ~ ~ ~ ~ ~ 01 theU= dat weegtetohl e4~jQ4~4a~iio rfrnce

to any existing 'engieein X.wns fteml ri leitrae(01

shall be in-luded .The, soldie'r perfoMan11e daa halbe anayzed by both time

Sb - ---- ------ "ORTRAINING PURPOSES ONLY- ---- ''
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and errors. Both the frequency and csuse(s) of errors shall be reported Lnd
shall be supplemented (if appropriate) by explanations from participating
soldiers of the reasons for their performance errors. Effects of measured sol-
dier periormance on the metric for the ZAPPER system effectiveness shall be
shown, and any projected decrements in system performance shall be explained.

4.1.2.1.2 Aptitude Levels. Soldier performance data shall be analyzed to determine if
rany of the critical tasks for operations, maintenance, or support is aptitude-

sensitive. Soldier performance data shall be presented (1) by each ASVAB
subtest score of each soldier participant and (2) by the duster of ASVAB subtest
-scores used to make MOS assignments applWable to the system being
developed.

4.1.2.1.3 TrainIng Effectiveness. The training program administered to the participating
soldiers by the contractor shall comply with the constraints on cost and length of
training. Any discrepancies shall be explained. Results of an end-of-training
comprehension examination given to participating soldiers immediately before
SPM begins shall be reported and analyzed. The purpose of this examination is
to determine whether, prior to prformance for reoord, the soldier-participants
correctly understood the details of what they were supposed to do, .Analysis of
these data will include -an assessment of. whether any submarginal soldier
performance was caused by a lack of soldier-participant aptitude, or inability of
the training program to produce the required performance from a person of
adequate aptitude.

• 4.1.2.1.4 Soldier-MachIne Interface (SMW) The contrard evaluation of the
SMI of his system shall comply with NML-tI-1472, as tailored. 'This
evaluation may be :supplemented 'by tatOements from5PM participants
concerning reasons: for their Tprformance errors and their subjetive judgments
concerning the layout and accessibility6 fcontrols and dlplays nd the design of

software. A narrative desUiption ý-.,(ýsuppkotmented ,by ..photographs .or
illustrations, if appropriate) ofany obeived safety hazds durig 5PM slali be

included. This analysis .hall :aso include narratve•explanations of and
proposals for overcoming :

(a) observed or wpoirtedpincopOtibility amorg :tasks "19ged tO a sine Job

(b) observed: or reported -ncou at..libllt' e tss0A
members of the .samne t ewe ak sindt ifrn

'U ~~(c) ýobserve-d or reported incompaibilt betwee dfentimsoequip-
ment in the SMIf.

4.2 Quality Conformance. The verification of the requirements of Section 3 shall
be satisfied when the examinations, analyses, inspections, demonstrations, and
tests are successfully completed. Verifications will be performed as shown in
Table 1.

--FOR "TRAINING PURPOSES ONLY-
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TABLE 1

Q .'LITY CONFORMANCF VERIFICATIONS

Requirement Verified By
Paragraph Title Analysis Inspection Demonstrations Test

3.2,1.3 Target Engagement Capabilizy X X3.2.1.4 Hit Probability X X
.3.2.1.7 Survivability X X X
3.2.2.1 Weight X
3.2.2.2 Shape X X
312.2.3 Length X
3.2.2.4 Diameter X
3.2.2.5 Transport and Storage X
3.2.2.6 Health and Safety X X
3.2.3 Maintainability X X
3.2.4 Environmental Conditions X X
3.2.5 Built-In Test/BuiltIn X X X

Test Equipment,
3.3.6 Biomedical, Health Hazard X X

and Safety A.ssessment
3.3.7 Human Performance/RIuman X X X

Engineering
3.6 Manpower, Personnel, aind X X

Training

4.2.1 Analysis. Analysis is defined as a study based on measured or analytical data that
is intended to verify conipliar, xe with the requirements demanded by this
specification. Data may be composed of a compilation of existing data or design
solutions, and may also Oc derived from original, lower-level verifications. Data
may also be derived from previous accepted analytical efforts. Data may be
interpolated and may also be extrapolated, as applicable. Interpolations,
extrapolations, and estimates shall be clearly identified as such in the text of any
report of such analysis.

4.2.2 Inspection. Inspection is definea as investigation, without the use of special
laboratory equipment, procedures, supplies, or services to determine compliance to
those specified requirements which can be detenuined by such investigations. For
implementing the inspection process, actual hardware, technical data, drawings,
manufacturing piocesee, procedures, common test equipment, and manuals may
be used, Inspection is genera!ly non-operating and non-destructive.

4.2.3 Demonstration. Demonstration is defined as verification of compliance with
specified functional performance requirements by system hardware/software. The

-FOR TRAINING PURPOSES ONLY--. -
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use of special instrumentation, test facilities, and data collection and analysis to' verify compliance with a requirement in a "demonstration" is not precluded.

4.2.4 Test. Test is defintd as activities in the field with soldiers or In laboratories with
specialized instrumentation (or a combination of both) to determine compliance
with specified requirements by lystem hardware and software- Such tests may
require special instrumentation, special/dedicated test facilities (including target
vehicles and expendable materials), use of actual soldiers, data collection and
processing, and formal test documentation. The analysis of data derived from
testing is an integral part of the test.

5.0 PREPARATION FOR DELIVERY. (Omitted from example)

6.0 NOTES.

6.1 Wooden Round Concept Definition. A logistical concept wherein a missile/rocket:

(a) Is acceptable at time of manufacture as being of an acceptable (quantitative)
level of reliability

(b) Has an acceptable (quantitative) degradation of reliability throughout its ser-

vice life.

(c) Requires no maintenance or operational checks throughout its service life.
(Surveillance tests of the stockpile are not considered as maintenance or opera-
tional checks.)

S6.2 Pks Definition. Pks equals probability of hit, given a reliable launch and flight,
times the probability of kill, given hit.

6.3 Pk/e Definition. Stated in the form of an equation, the effectiveness requirement
in degraded conditions is:

1'~k/engagement opportunity i(Recognition) x (Reliable Round) x P(s) x

s)pr~babilitihat the vgn -ner P cnrform all the critical tasks requized to fire
tji e ý . • : . . .....

Achieving the minimum criterion in each of these factors will not meet the Pk/e

requirement (i.e., at least one factor must exceed the minimum acceptable value
for the system to meet the overall Pk/e requirement).

l1
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APPENDIX A

REFERENCES

Section 1
Required Publications

1. AFARS Army Federal Acquisition Regulation Supplement

2. AR 15-14 System Acquisition Review Council Procedures

3. AR 40-5 Health arid Environment

4. AR 40-10 Health Hazard Assessment Program in Support of
the Army Materiel Acquisition Decision Process

5, AR 40-14 Control and Recording Procedures for Exposure to
Ionizing Radiation and Radioactive Materials

6. AR 40-46 Control of Health Hazards from Lasers and Other
High Intensity Optical Sources

-47. AR 40-501 Standards of Medical Fitness

8. AR 40-583 Control of Potential Hazards to Health from

9.Ai7- Microwave and Radio Frequency Radiation

9. AR70-1System Acquisition Policy and Procedures

10. AR 70-8 Personnel Performance and Training Program (PPTP)

11. AR 70-10 Test and Evaluation During Development and
Acquisition of Materiel

12. AR 70-21) Use of Volunteers as Subjects of Research

13. AR 71-2 Basis of Issue Plans (BO1P), Qualitative and
Quantitative Personnel Requirements Information

NM (QQPRI)

IN14. AR 71-9 Materiel Objectives and Requirements

am15. AR 3E0-35 Army Modernization Trainfing

17. AR 385-9 Safety Requirements for Military Lasers

1.AR 385-10 Army Safety Program
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19. AR 385-11 Ionizing Radiation Protection, Licensing, Control,
Transportation Disposal and Radiation Safety

20. AR 385-16 System Safety Engineering and Management

21. AR 385-30 Safety Color Code Markings and Signs

22. AR 570-1 'wer and Equipment Control-Commissioned
Offior bPosition Criteria

23. AR 570-2 .... ,Jow,,v and Equipment Control-Manpower
ReqJt~,,,,, Criteria (MARC) Table of
Organization and Equipment

24. AR 570-4 Manpower Management

25. AR 570-5 Manpower Staffing, Standards System

26. AR 602-1 Human Factors Engineering Program

27. AR 602-2 Manpower and Personnel Integration (MANPRINT)

28. AR 611-101 Commissioned Officer Specialty Classification
System

29. AR 611-112 Manual of Warrant Officer Military Occupational
Specialties

30. AR 611-201 Enlisted Career Management Fields and Military
Occupation•, Specialties

31. AR 680-29 Military Personnel, Organization and Types of
Transaction Codes

32. AR 700-127 Integrated Logistics Support

33. AR 1000-1 Basic Policies For Systems Acquisition

34. DA PAM 11-25 Life-Cycle System Management Model For Army
Systems

35. DA PAM 385-16 System Safety Management Guide

36. DA PAM 700-127 Integrated Logistic Support (ILS) Manager's Guide

37. DoDD 4105.62 Selection of Contractual Sources for Major Defense
Systems

38. DoDD 5000.1 Meaor System Acquisitions

39. DoDD 5000.3 Test and Evaluation
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40. DoDD 5000.43 Acquisition Streamlining

41. DODI 5000.2 Major System Acquisition Procedures

42. MIL-HDBK-245 Preparation of Statement of Work (SOW)

43. DOD-HDBK-743 Anthropometry of U.S. Military Personnel

44. MIL-HDBK-759 Human Factors Engineering for Army Materiel
45. MIL..HDBK-761 Human Engineering Guidelines for Management

Information Systems

46. MIL-STD-143 Standards and Specifications, Order of Preference

47. MIL-STD-415 Design Criteria for Test Provisions for Electronic
Systems and Associated Equipment

48, MIL-STD-454 Standard General Requirements for Electronic
Equipment

49. MIL-STD-882 System Safety Program Requirements

50. MIL-STD-858 Testing Standard for Personnel Parachutes

51. MIL-STD-1290 Light Fixed and Rotary-Wing Aircraft Crash-
worthiness

52. MIL.STD-1294 Acoustical Noise Limits in Helicopters

53. MIL-STD.-1316 Fuze Design, Safety Criteria for

54. MIL-STD-1379B Contract Training Programs

55. MIL-STD.-1379C Military Training Programs

"56. MIL-STD-1388 1A12A Logistic Support Analysis/Record

57. MIL-STD-1425 Safety Design Requirements for Military Lasers and
Associated Support Equipment

58. MIL-STD-1458 Radioactive Materials, Marking and Labeling of
Items, Packages ancO Shipping Containers

59. MIL-STD-1472 Human Engineering Design Criteria For Military
Systems, Equipment, and Facilities

60. MIL-STD-1474 Noise Limits For Army Materiel

A 61. MIL-STD-1512 Electronic Explosive Subsystems, Electrically
Initiated Designs, Requirements and Test Methods
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62. MIL-STD-1567 Work Measurements

63. MIL-STD-2165 Testability Program for Electronic Systems and
Equipment

64. MIL-H-46855 Human Engineering Requirements For Military

Systems, Equipment, and Facilities

65. MIL-I-23659 Initiator, Electric, General Design Specification

66. MIL-T-23991E Training Devices, Military, General Specification for

67. AMC Reg 385-29 Laser Safety

68. TRADOC Reg 350-7 A Systems Approach to Training

69. TRADOC Reg 350-17 Initial Entry Training Fill Policy and Procedures

70. TRADOC Reg 351-1 Training Requirements Analysis System

"71. AMC PAM 700-21 Integrated Logistic System Contracting Guide

72, AMC TRADOC PAM 70-2 Materiel Acquisition Handbook

73. "FRADOC PAM 350-30 Interservice Procedures for Instructional
Development

74. TB MED 81 Cold Injury

'75. TB MED 501 Hearing Conservation

'76. TB MED 502 Respiratory Protection Programs

77. TB MED 506 Occupational Vision

78. TB MED 507 Prevention, Treatment, and Control of Heat Injury

79. TB MED 523 Control of Hazards to Health from Microwave and
Radio Frequency Radiation and Ultrasound

Section 2
Related Publications

80. DoDD 5000.39 Acquisition and Management of Integrated Logistic
- Support for Systems and Equipment

81. MIL-STD-490 Specification Practices

82. MIL-STD-961 Preparation of Military Specification and Associated
Documents
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83. DoD-STD-963 Military Standard: Data Item Description (DID),
Preparation

84. Aeronlautical Design Human Engineering Requirements for
Standards ADS-30 Measurement of Operator Workload

85. TR-77-024 Anthropometry of Women of the U.3. Army - 1977
(NATICK R&D Cmd) Report #11

Section 3
Other Publications

86. Chaikin, G. and McCommors, R. Human Factors Engineering Material for
Manpower and Personnel Integration (MANPRINT) Provisions of the
Request for Proposal (RFF), Aberdeen Proving Ground, MD: U.S. Army
Human Engineering Laboratory Technical Mb.eorandum 13-86, October
1986.

87. Lowry, J. and Seaver, D., Handbook for Quantitative Analysis of
MANPRINT Considerations in Army Systems. Alexandria, VA- Allen
Corporation of America Report TR-86-1, June 1986.

88. Kaplan, J. and Crooks, W., A Concept for Developing Human Performance
Specifications. Aberdeen Proving Ground, MD: U.S, Army Human
Engineering Laboratory Technical Memorandum 7-80, April 1980.

89. McCommons, R., Human Factors Engineering Data Management Handbook,
Aberdeen Proving Ground, MD: U.S. Army Human Engineering
Laboratory Technical Memorandum, 6-87, March 1987.

90. MANPRINT in the Source Selection Process. Draft r,-anuscript prepared by
Automation Research Systems, LTD, for Office, Deputy Chief of Staff for
Personnel HQDA, December 1986.

91. How to Select and Develop Embedded Training: Overview of Interim
Guidelines, Procedures and Supporting Documentation. Draft Manuscript
prepared by Hi-Tech Systems, Inc. for U.S. Army Research Institute, March
1987.

92. Myers, Louis B., Tijerina, Louis, and Geddie, James C., Proposed Military
Standard for Task Analysis;. Aberduen Proving GroUnd, MD: U.S. Army
Human Engineering Laboratory Technical Memorandum 13-87, July 1987.

93. MANPRINT Primer, Washington, D.C.: Office, Deputy Chief of Staff for
Personnel, HQDA, draft dated April 1987.

94. Guerrier, Jose H., Lowry, John C., Jones, Robert E. Jr., Guthrie, Jerry L.,
and Miles, John L. Jr., MANPRINT Handbook for Conducting Analysis of
the Manpower, Personnel and Training Elements for A Human Factors
Engineering Analysis. Alexandria, VA: U.S. Army Research Institute
ARI Research Product, draft dated July 1987.
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NOTE ON ORDERING PUBLICATIONS

a. DoD) and Army publications should be requested through official
publications channels (for Army employees). All others may request Army
publications trom Commander, Army AG Publications Center, 2800 Eastern
Boulevard, Baltimore, MD 21220, and DoD publications fr-om Superintendent of
Documents, Government Printing Office, Washington, D.C. 20402.

b. TRADOC publications should be requested from Hq USA TRADOC,
ATTN: ATCD-SP, Fort Monroe, VA 23651-5000.

c. Medical technical bulletins shouid be requested from The Surgeon
General, HQDA (ATTN: DASG-PSP), 5111 Leesburg Pike, Falls Church, VA
22333-3248.

d. Military and DoD specifications, standards, handbooks and data item
descriptions (DIDs) should be requested on DD Form 1425 from Commander,
Naval Publicatiorns and Forms Center, 5801 Tabor Avenue, Philadelphia, PA
19120.

e. Reference 84 may be requested from Commander, U.S. Army Aviation
Systems Command, (Attn: AMSAV-EI), 4300 Goodfellow Boulevard, St. Louis,
MO. 63120.

f. Reference 85 is available form Defense Technical Information Center(DTIC), Building 5, Cameron Station, Alexandria, VA 22304-6145 under ADNumber A044806. DTIC is a general source (for government personnel and

current contractors only) of R&D reports which have (;ompleted the editorial and
, clearance processes.

t g. References 86, 88, 89 and 92 are available from Director, Human
Engineering Laboratory, ATTN: Tech Reports Office, Aberdeen Proving Ground,
MD 21005-5001.

h. References 90 and 93 may be requested from Director, MANPRINT Policy

Office, HQDA (ATTN: DAPE-ZAM), The Pentagon, Washington, D.C. 20310-
0300.

i. References 87, 91 and 94 may be requested from Commander, U.S. Army
Research Institute, (ATTN: PERI-SM), 5001 Eisenhower Avenue, Alexandria, VA
22333-5600.

j. If in doubt about how to obtain a document, consult "How to Get It - A
Guide to Defense-Related Information Resources," published by the Institute for
Defense Analysis and available from DTIC under AD Number Al10000.
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APPENDIX B

LIST OF ABBREVATIONS AND ACRONYMS

A

AMO U.S. Army Materiel Command
AMSDI. Acquisition Management Systems and Data Requirements

Control List
AOE Army of Excellence
AR Army Reguiation
ARI U.S. Army Research Institute
ARNG Army National Guard
ARTEP Army Training Evaluation Program
ASAP Army Streamlined Acquisition Process
ASARC Army Systems Acquisition Review Council
ASI Additional Skill Indicator
ASVAB Armed Services Vocu, tional Aptitude Battery
ATM Army Training Manual

S~B

BFV bradley Fidhting Vehicle
BIT/BITE Built-In-TestlBuilt-in-Test Equipment
BOPsis of Issue Plan
BOIPFL) Basis of Issue Plan Feeder Data

* C
i CDR Critical Design Review
CDRL Contract Deta Requirements Lest (DD Form 1423)

Lý%aunohLicCLU C'ommand and L-unh Unit

CM/C4CM Counter Measure/Counter-counter measure
COEA Cost and Operational Lfctivensss Analysi
31CTEA Cost and Training Effectvoness Analysis

DA Department of the Army
DAC Days after Contract Award
DCSOP8 Deputy Chief of Staff for Operations and PlaImt
1,CSPERH Deputy Chief of Staff for Personnel
DID Date iem Description
DoD Department of Defeose
DoDISS Department of Defense Index of 9n-c.i,•',cations and Standards
SDF 0 Degree of Freedom
D TUPC !3De•,,qn to Unit Pr'cductiero Cost
DUNS Data Universal Numbtring System
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E

ECA Early Comparability Analysis
EOC End of Contract
ET Embedded Training

G

GFE Government-Furnished Equipment

S~H

HARDMAN Hardware versus Manpower
HEL U.S. Army Human Engineering Laboratory
HEP Human Engineering Program
HEPP Human Engineering Program Plan
HFE Human Factors Engineering
HFEA Human Factors Engineering Analysis
HHA Health Hazard Assessment
HMMWV High Mobility Multipurpose Wheel Vehicle
HQ Headquarters
HQDA Headquarters, Department of the Army

1AW In accordance with
ICTP Individual and Collective Training Plan
iEP Independent Evaluation Plan
IER Independent Evaluation Report
lET Initial Entry Training
IFTE Intermediate Forward Test Equipment
IL3 Integrated Logistics Support
IPR In-process review
ISP Integrated Support Plan
ITEP Individual Training Evaluation Program
ITS Integrated Training System
I'TSP Integrated Training System Plan

J

JMSNS Justification for Major System New Start

L

LAV Light Armored Vehicle
LRIP Low Rate Initial Production
LRU Line Replaceable Unit
LSA Logistic Support Analysis
LSAR Logistic Support Analysis Record
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M

MAC Months After Contract Award
MACOM Major Command
MANPRINT Manpower and Personnel Integration
MARC Manpower Requirement Criteria
MILES Multiple Integrated Laser Engagement System
MIL-HDBK Military Handbook
MILPERCEN U.S. Army Military Personnel Center
MIL-STD Military Standard
MJWG MANPRINT Joint Working Group
MMMP Manufacturer's MANPRINT Management Plan
MOPP Mission Oriented Protective Posture
MOS Military Occupational Specialty
MOSC Military Occupational Specialty Code
MPT Manpower, Personnel, and Training
MSC Medical Service Corps
MTOE Modified Table of Organization and Equipment
MTTR Mean Time To Repair

N

NBC Nuclear, Biological, Chemical
NDI Nondevelopmental Item
NET New Equipment Training
NETP New Equipment Training Plan
NETT New Equipment Training Team
NLT Not Later Than
NTC National Training Center
NTE Not To Exceed

0

OA Operational Assessment
O&O Plan Operational and Organizational Plan
O&S Operation and Support
ODCSOPS Office of Deputy Chief of Staff for Operations and Plans
OJT Orv,'rhe-Job Training
ORF Operational Readiness Float

S"OSD Office of the Secretary of Defense
SOT Operational Test(ing)

OTEA U.S. Army Operational 'Test and Evaluation Agency
OTSG Office of the Surgeon General of the Army

P

PAM Pamphlet
PDR Preliminary Design Review
PE Procurement Executive
PIP Product Improvement Proposal

B-4



IWmrOtrod w Manager

PM Program/Project/Product Manager
YPMO Program/Project/Product Management Office

PM TRADE Project Manager for Training Devices
POI Program of Instruction
POL Petroleum, Oil, Lubricants
PPBES Planning, Programming, Budgeting, and Execution System
PPTP Personnel Performance and Training Program
pPlE Peculiar Support Equipment

Preplanned Product Improvement

Q

QE Quality Engineering
QQPRI Qualitative and Quantitative Personnel Requirements Information

R

R&D Research and Development
RAM Reliability, Availability, and Maintainability
RDTE Research, Development, Test, and Evaluation
RFP Request For Proposal
RGL Reading Grade Level
ROC Required Operational Capability
RSI Nationalization, Standardization, and Interoperability
RX Repairable Exchange

S

SAR Safety Assessment Roport
SAT Systems Approach to Training
SC Specialty Code
SMI Soldier-Machine Interface
SMMP System MANPRINT Management Plan
SOW Statement of Work
SPM Soldier Performance Measurement
SQI Special Qua.lification Identiflei
SQT Skill Qualification Test
SS System Safety
SSC-NCR Soldier Support Centcr .. National Capital 3egion
SSEB Source Selection Evaluation Board
SSG Special Study Group
551 Specialty Skill Identifier
SSP System Safety Program
SSWG System Safety Working Group
STF Spocial Task Force
STP Soldier Training Package
STS System Technical Support
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T

TAD Target Audience Description •j)
TB MED Technical Bulletin, Medical
T&E Test and Evaluation
TCR Training Conference Review
TDA Table of Distribution and Allowances
TDNS Training Device Need Statement
TD,8 Training Device System
TECOM U.S. Army Test and Evaluation Command
TEMP Test and Evaluation Master Plan
ITMDE Test, Measurement, and Diagnostic Equipment

TOA Trade-Off Analysis
TOE Table of Orgarnization and Equipment
TRADOC U.S. Army Training and Doctrine Command
TR Technical Report
TSG The Surgeon General of the Army
TT Technical Testing
TWS Thermal Weapon Sight

U

USAHSC U.S. Army Health Services Command
USAMRDC U.S. Army M ed ical/ Research and Development Command

USASC U.S. Army Safety Center
USAR U.S. Army Reserve
USMC U.S. Marine Corps

W

Wl3S Work Breakdown Structure
WRAIR Walter Reed Army Institute of Research
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APPENDIX C

AGENCIES WITH MAJOR MANPRINT RESPONSIBILITIES

ADDRESS TELEPHONE

Deputy Chief of Stiff for Personnel Autovon: 225-9213
HQDA (DAPE-ZAM) Commercial: (202) 695-9213
Washington, DC 20310-0300

The Surgeon General Autovon: 289-1029
HQDA (DASG-PSP) Commercial: (703) 756-1029
5111 Leesburg Pike
Falls Church, VA 22041-3248

U.S. Army Materiel Command
5001 Eisenhower Avenue
Alexandria, VA 22333-0001

Deputy Chief of Staff for Development, Autovon: 284-5696
Engineering, and Acquisition Commercial: (703) 274-5696

U.S. Army Training and Doctrine Command
FT. Monroe, VA 23651-5000

Deputy Chief of Staff for Combat Autovon: 680-3851/4225
Developments, Personnel Development Commercial: (804) 727-3851
Division, Combat Service Support Directorate (804) 727-4225

Deputy Chief of Staff for Training Autovun: 680-4359
Commercial: (804) 727-4359

U.S. Army Medical Research and Autovon: 343-7301
Development Command Commercial: (301) 663-7301
ATTN: SGRD-PLC
FT Detrick, Fredrick MD 21701-5012

U.S. Army Health Services Command Autovon: 471-3403
Commander, Academy of Health Sciences Commercial: (512) 221-3403
ATTN: HSHA-CDM
FT Sam Houston, TX 78234-6100

U.S. Army Operational Test and Autovon: 289-2487
Evaluation Agency Commercial: (703) 756-2487
5600 Columbia Pike (703) 756-1818
Falls Church, VA 22041

U.S. Army Military Personnel Center Autovon: 221-8844
Hoffman II Building Commercial: (703) 325-8844
200 Stovall Street, Alexandria, VA 22332
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U.S. Army Research Institute for the Autovon: 284-8917
Behavioral and Social Sciences Commercial: (703) 274-8917
5001 Eisenhower Avenue
Alexandria, VA 22333-5600

U.S. Army Safety Center Autovon: 558-3943
ATTN: System Safety Officer Commercial: (205) 255-3943
FT Rucker, AL 36363-5363

Human Engineering Laboratory Autovon: 298-5828
Aberdeen Proving Ground, MD 21005-5001 Commercial: (301) 278-5828

Project Manager for Training Devices Autovon: 791-5757
Naval Training Center Commercial: (305) 646-5157
Orlando, FI 32813

Soldier Support Center, Autovon: 221-0330
National Capital Region Commercial (703) 325-0330
ATTN: NCR,
200 Stovall St., Hoffman II Building
Alexandria, VA 22193

MANPRINT Joint Working Group (MJWG)
(These Working Groups are located at
Proponent Service Schools. Contact the
Director of Combat Developments at the
TRADOC Proponent School below)

Air Defense Artillery, FT Bliss, TX Autovon: 978-5012
Commercial: (915) 568-5012

Armor, FT Knox, KY Autovon: 464-4856
Commercial: (502) 624-4856

Aviation, FT Rucker, AL Autovon: 558-5873
Commercial: (205) 255-5873

Chaplin, FT Monmouth, NJ Autovon: 992-5147
Commercial: (201) 532-5147

Chemical, FT McClellan, AL Aiatovon: 865-5569
Commercial: (205) 23R.5569

Engineer, FT Belvoir, VA Autovon: 354-5976
Comm3rcial: (703) 664-5976

Field Artillery, FT Sill, OK Autovon 639-6309
Commercial: (405) 351-6309

Infantry, FT Benning, GA Autcvon: 835-3165
Commercial (404) 545-3165
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Soldiers Support Institute Autovon: 699-3771
FT Benjamin Harrison, IN Commercial (317) 546-3771

Intelligence Center School Autovon: 879-2091
FT Huachuca, AZ Commercial: (602) 538-2091

Military Police, FT McClellan, AL Autovon: 865-4367
Commercial: (205) 238-4367

Ordnance Missile and Munitions Autovon: 746-5891
Redstone Arsenal, AL Commercial: (205) 876-5891

Ordnance, Aberdeen Proving Ground, MD Autovon: 298-4569
Commercial: (301) 278-4569

Quartermaster, FT Lee, VA Autovon: 687-3476
Commercial: (804) 734-3476

Signal, FT Gordon, GA Autovon: 780-3709
Commercial: (404) 791-3709

Transportation 6wid Aviation Logistics Autovon: 927-4306
FT Eustis, VA Commercial: (804) 878-4306
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THIS PAGE
LEFT BLANK
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DOCUMENT IMPROVEMENT PROPOSAL
(SEE INSTRUCTIONS - REVERSE SIDE)

1. DOCUMENT NUMBER 2. DOCUMENT TITLE
SUPPLEMENT 1 MANPRINT HANDBOOK FOR RFP
DRAFT AMC CIRCULAR DEVELOPMENT
602-X

3. PROBLEM AREAS:

a. PARAGRAPH NUMBER AND WORDING:

b. RECOMMENDED WORDING:

c. REASON/RATIONALE FOR RECOMMENDATION:

(CONTINUE ON REVERSE)

4. REMARKS

(CONTINUE ON REVERSE)

5. FUTURE UPDATE PAGES REQUESTED 0] YES D NO

6. a. NAME OF SUBMIrTER (LAST,FIRST, M.I.) b.WO~RK TELEPHONE NUMBER (INCLUDE
AREA CODE)

C. MAILING ADDRESS (STREET, CITY, STATE, 7. DATE OF SUBMISSION
ZIP CODE)

AMC FORM 273 (REV) SEPT 87
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DOCUMENT IMPROVEMENT PROPOSAL

8. INSTRUCTIONS: IN A CONTINUING EFFORT TO IMPROVE OUR DOCUMENTS, USERS ARE

PROVIDED THIS FORM TO SUBMIT COMMENTS AND SUGGESTIONS FOR IMPROVEMENTS.

IN BLOCK 3, BE AS SPECIFIC AS POSSIBLE ABOUT PARTICULAR PROBLEM AREAS SUCH

AS WORDING WHICH REQUIRED INTERPRETATION, WAS TOO RIGID, RESTRICTIVE, LOOSE,

OR AMBIGUOUS, AND GIVE PROPOSED WORDING CHANGES WHICH WOULD ALLEVIATE

THE PROBLEMS. IN BLOCK 4 ENTER ANY REMARKS NOT RELATED TO A SPECIFIC

PARAGRAPH OF THE DOCUMENT. IF FUTURE UPDATED (CHANGE) PAGES ARE DESIRED,

MARK OYES" BOX IN RLOCK 5. IF BLOCK 6 IS FILLED OUT, AN ACKNOWLEDGEMENT

WILL BE MAILED TO YOU WITHIN 30 DAYS TO LET YOU KNOW THAT YOUR COMMENTS WERE

RECEIVED AND ARE BEING CONSIDERED. UPON COMPLETION, THE FORM SHOULD BE

PLACED IN AN ENVELOPE AND MAILED TO THE FOLLOWING ADDRESS:

COMMANDER
70 U.S. ARMY MATERIEL COMMAND

ATTN: AMCDE-PQA (MS. NELSON)
5001 EISENHOWER AVENUE
ALEXANDRIA, VIRGINIA 22333-0001

CONTINUATIONS

(USE BLANK SHEET FOR CONTINUATION)
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